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Turret Head Axle Machine. 


The accompanying cut represents a turret 
head axle machine, specially designed for drill- 
ing, facing, and tapping axles made of gas 
pipes or other material, though it can be 
adapted toa variety of work. It will swing 
17 inches in diameter ; the cone pulleys have 
two speeds for a five inch belt, and it is back 
geared ; it has a hollow spindle, to each end 
of which is secured a concentric chuck for 
holding the work ; the chucks are 14 inches 
in diameter and will grip 34 inch stock. 
The turret head is 12 inches in diameter, has 
a movement of 16 inches on the bed, and re- 
volves automatically when the slide is moved 
back ; it has six holes for inserting the tool 
holders. Provision is made for taking up 
the wear on the turret slide so as to keep it 
always in line with the spindle. The makers 
of this machine are the Betts Machine Com- 
pany, Wilmington, Del. 


- a. ~- 


Practical Drawing. 
By J. G. A. MEYER. 
FIFTY-FIFTH PAPER. 


Problem 69— Continued. 

Fig. 356. In our last paper we have briefly 
explained the method for finding the curve 
of intersection c, f, ¢ lying between the lines 
été, and ¢ e;. We have now to show the 
manner of finding the lines of intersection 
between the horizontal lines ¢ ¢; and 7, ms. 
Through the center from which the small are 
a; 6; has been described, draw a lined d, per- 
pendicular to zy, also through the point ¢c, 
draw a line cg b, parallel to x y, and termi- 
nating in the line 6 b,. The line ec, d, will 
be another portion of the intersection of the 
surface of revolution and the cutting plane ; 
the latter being represented by the line k, a, 
in Fig. 357. The curve of intersection }, a3 is 
found by the same method as that adopted for 
finding the curve c, fs ¢. That is to say, 
divide the distance between the lines / b, and 
a a, into two or three equal parts ; through 
these divisions draw lines parallel to a a;. Of 
course the distances between these lines will 
be very short, but this will in nowise inter- 
fere with the’ application of the methods 
already explained. On these lines lay off 
points in the curve of intersection >, a@,, in a 
manner precisely similar to that adopted for 
finding points in the curye c, f, 7. A curve 
drawn through the points thus found will be 


the required curve of intersection >, a@,. On} 


account of the arc 6; a, being so small, great 
care will be required to determine accurately 
the true form of the intersection d, a,. In 
small drawings, or drawings made to a small 
scale, it is not necessary to show the true form 
of this curve, and therefore the curve }, a, is 
generally represented by an arc of a circle, 
thereby avoiding the labor of finding the true 
form of this curve. 

The straight lines a, m and & / have already 
been found, and represent edges of the fork- 
ends. Hence our problem, as far as Fig. 356 
goes, is completed. 

476. To find the intersection ks b, k, tn 
Fig. 358. 

The lines of intersection k, ), #, are formed 
by passing through the surface of revolution, 
one of the cutting planes represented in Fig. 
357 by the lines #, k, and a, a,. Now notice 
that, in Fig. 357, the lines &, 4, and a, a, are 
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PRACTICAL DRAWING. 


tangent to the circle cy cy ¢g ¢, ; consequently 
the curves of intersection k, b, k,, in Fig. 
358, will not form a continuous curve, such as 
g a, k, shownin Fig. 348, but will meet 
abruptly in a point, similar to the curve g a, 
k in Fig. 348. The method for finding the 
curve k, b, k,, in Fig. 358, is precisely the 
same as that adopted for finding the curves 


of intersection g a; k in Fig. 348, and has 


been explained in Prob. 66; consequently 
nothing further relating to the construction 
for finding the curves of intersection in Fig. 
358 need be said. Of course the vertical dis- 
tance between the point 4, and the points /, 
k,,in Fig. 358, is very short, and consequently, 
‘the horizontal lines which drawn 
(and which will correspond to the horizontal 
lines b by, ¢ ¢3, ete., in Fig. 348) will be very 
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close together ; but this in no wise changes the 
method given in Prob. 66, and which, as we 
have stated before, is applicable to the case 
before us. 

477. The importance of these lines of in- 
tersection, and similar intersections in other 
solids, also the practical advantages which 
may often be gained by them, and therefore 
the necessity of avoiding mistakes, and to 
know how to draw these lines of intersection 
accurately, leads us to recapitulate the prin- 
ciples involved in this problem, and further 
illustrate them in Figs. 359 and 360, in which 
the letters indicate lines which correspond to 
the lines similarly lettered in Figs. 356 and 
357. The right-hand sides of Figs. 359 and 
360 represent the fork-end cut out of a solid, 
which is represented by the left-hand side of 
both figures. 

In the first place, we have reduced our 
fork-end to a geometrical tigure, as shown by 
the left-hand side of Fig. 359; or, in other 
words, we have assumed our fork-end to be 
a portion of a solid whose surface is generated 
by the straight linea, m,, theare b,-a,0r w d's, 
the straight line ¢,; 4;, and the ares ¢, p, and 
The 
straight linea, m, generatesa cylindrical sur- 
face (see Arts. 291, 451); this surface, marked 
A, extends from the line /, m, to the line 


p jg, all revolving around the axis 2 y. 


ky, a,, and is represented in Fig. 360 by the 
circumference dg Gg @,9 Aq. The are db; a, 
generates a double curved surface (Art. 451). 
This surface, marked B, from the 
line k, a, to the line w dg. 
line ce, 6, generates wnother cylindrical sur 


extends 
The straight 


face (or single curved surface, see Art. 451). 
marked (, extends from the 
line w b, to the line ¢, ¢s. 
the line w }, is determined by the point of 
tangency 4,, through which it is drawn ; so 


This surface, 
The position of 


also the position of the line c, ¢, is deter- 
mined by the point of tangency c,, through 
which this This cylindrical 
surface is represented in Fig. 360 by the cir- 


line is drawn. 


cumference c, cy, ¢, ¢g. The arcsec, p and 
pjs generate the remaining portion of the 
surface of That part of the 
surface generated by the are ¢, p, marked D, 


revolution. 


extends from the line ¢, ¢, to the line p pg; 
this latter line is drawn through the point of 
|tangency p; and, lastly, the portion of the 
| double curved surface, marked £, generated 
by the are pj,, extends from the line pp, to 
| the line j; jg » the latter line is part of the 
| horizontal line drawn through the center 7. 

| Through this surface of revolution cutting 
| planes are passed. These cutting planes are 
represented in Fig. 360 by the lines £4, a4, 
ky ty, ky kg, and a, a 

working drawing, represent the outer surfaces 


,. These lines, on a 
of the rectangular portion of the fork-end, 
In short, practically speaking, we have as- 
sumed the end of the rod to be an enlarged 
stub-end turned to the required shape,and then 
the portions of this stub-end, lying outside 
of the lines’, a4, hg 45, hg Ae, and 4 ay 
cut off ; the edges thereby formed are repre- 
sented by the lines of intersection found by 
construction in our problem. 

marked Prob. 69 
shown in Figs. 


Directions.—In 
draw a fork-end, such as 
356, 357 and 359, according to the dimen- 
Find the lines of inter- 
Use a 14 
To save room, the circles and 


space 


sions there given. 
section a, bg cs f, ¢ accurately. 
inch scale. 
ares in Fig. 857 need not be drawn outside 
of the lines k, a, and k, a,. Before draw- 
ing the fork-end to this small scale it will be 
best to make a complete drawing of it in pen- 
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cil, full size. This will be good practice for 
the student, and enable him to do better 
work afterwards. ¢. 

478. Frequently, in machine shops, before 
a connecting-rod having a fork-end like that 
shown in Fig. 356 is turned to the dimensions 
given, it is planed to size, and then on one 
of its surfaces the curve of intersection a, b3 
cs fs ¢ is correctly drawn. The connecting- 
rod is then turned to this curve, bringing it 


to the required form without the use of any | 


templets. Here then we see the utility of 
knowing how to lay out such a curve, and 
the principles involved. 

‘479. To find the junction of the double 
curved surface H, and the rod whose diameter 
in the center of its length is greater than the 
diameters at the ends. 

In Art. 477 it is stated that the double 
curved surface marked H# (Fig. 359), gen- 
erated by the arc pj,;, extends from the 
line p p, to the line j, j,, the latter line is 
part of the horizontal line drawn through 
the center r. This is only true for rods 
which are turned straight above the line j, js, 
as represented by the lines j, j, and js jg. 
But in the majority of cases the rod is turned 
tapered, that is to say, the rod is larger in 
diameter at the center of its length than at 
the ends. In such cases, the small diameter 
as well as the large diameter of the rod are 
given, and also the condition that the double 
curved surface marked # shall be tangent to 
the tapered surface of the rod. To make a 

* drawing which shall fulfill these conditions, 
we proceed as follows : 

Draw two lines j, j, and j, j, at equal 
distances from and parallel to the center line 
ay; the distance between the lines j, j, and 
js jg Must be equal to the small diameter of 
the rod, in this case six inches. Then find 
the center 7 and describe the arc p, j, tangent 
to the arc c, p,, and also tangent to the 
straight linej, j,, and prolong the arc beyond 
the line j; 7, to any convenient distance, say 
up to the point 7,. So far our construction 
is precisely the same as in Fig. 356, with the 
exception that the arc j, p, extends beyond 
the line j; j,. From any point, aszon the 
center line 2 y, draw a straight line z 2, 
any length, to the correct taper of the 
rod. Through the center 7 draw a straight 
line 7 7, perpendicular to the line 2 2,4, 
and cutting the arc p, 7, in the point 
7,. From the point r, draw a straight 
line 7, 7, parallel to 2 z,. In a similar 
manner the other side of the rod is treated. 
Here then we have a drawing of a tapered 
rod with fork-end which fulfills all the given 
conditions; that is to say, the small diameter 
of our rod, if correctly drawn, is exactly six 
inches, and the junction of the double 
curved surface # and the tapered part of the 
rod is not abrupt. The point 7, is the point 
of tangency ; that is, the point in which the 
straight line r, 7, touches the arc py7,. The 
double curved surface H extends from the 
line p p, to the horizontal line drawn through 
the point of tangency r,, and here the 

tapered part of the rod commences, and 


extends to the center of the rod. 
———_—e —___ 


Force in the Steam Engine and Its 
Relation to Smooth Running. 


By Pror. J: OSEPH E. Torrey. 


There are two classes of forces at work in 
the steam engine while itis running. The 
first class may be termed the steam forces. 
They arise from the varying effort of the 
steam on the piston in different parts of the 
stroke. This class is fairly well understood, 
though not well enough. 

The other class is known as the inertia 
forces, though the name is not an altogether 
fortunate one. These forces arise from the 
momentum of the “reciprocating parts,” 
t.e., the piston, piston-rod, crosshead and 
connecting-rod. To putit in another way ; 
at the beginning of the stroke there is a 
certain amount of force required to impart 
the required speed to these reciprocating 
parts. At the end of the stroke they are 
brought to rest, and, according to a well- 
known law in mechanics, give out, in being 
brought to rest, the same force that was ex- 
pended in setting them in motion. 

The nature of these forces, in their rela- 





poorly understood: by engineers and de- | 
signers. ° Their actual Operations and. practi-| 
cal value is an unsolyed question: -Charies | 
T. Porter- and a few other men have done 
much toward a solution, but the results and | 
effect on engine design are not great as yet. 
The present paper is an‘attempt to set forth | 
fundamental principles, inas plain a manner | 
as possible, in the hope that it may result in 
additional study of this important subject, 
| by those who build and run steam engines, 
and who, consequently, have the opportunity 
of constant observation—the only key toa 
satisfactory solution. 
It is proposed, then, to study first sepa- | 
rately, and then together, the steam and | 
inertia forces, and to point out simple ways 
of studying their amount and effect by the 
indicator diagram and otherwise. Many | 
| engineers will find nothing new here, but it is 
' hoped that some young engineérs will find some 
foundation on which to build future study. 
There are three leading marks of a well- | 
designed and built steam engine. (1.) Good | 
steam economy. (2.) Large output in pro- | 
portion to weight of engine. (3.) Quick and 
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tion to the steam engine, is, in general very | greater or less extent, but in a large majority 


‘of cases there is unbalanced pressure enough 
to cause very objectionable shocks. 


I believe ‘the magnitude of the shock, 


which makes itself audible as a ‘“ pound,” is 
insufficiently realized. Perhaps an illustra- 
tion or two will help the matter. Consider 
an engine 18” by 24” making 250 R. P. M. 
At the beginning of the stroke, the total 
pressure on the piston, if the pressure in the 
steam chest is 80 pounds per square inch, will 
be a little over 20,000 pounds, or about nine 
tons. This is not, we will suppose, all un- 
balanced pressure. We will assume that 
one-half is neutralized. The speed assumed 
was 250 R. P. M. This is equal to one 
revolution in one-fourth sec. During this 


‘one-fourth sec. the piston travels 48’; conse- 


quently it would travel 1” in ;}, sec. If we 
assume that the valve is opened full, for ad- 


| mission, within 5’ of piston travel, which is 


certainly a liberal allowance, a pressure of 44 
tons will be thrown on the piston in about 
gy sec. As Mr. Ed. F. Williams says: 
‘‘Figures have no power to express the 
violence of such shocks.” 

In the case just considered, we were dealing 
with a rather high 
speed engine, but 
the evils of pound- 
ing are not confined 
to high speed. In 
fact, it is almost al- 
ways true that the 
shock on passing cen- 
ters is, in case of a 
low speed engine, 
more violent than in 
case of high speed. 
This is one of the 
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FoRCE IN THE STEAM ENGINE. 


smooth running. The first of these points is 
usually made the most important. In reality, 
however, circumstances determine their rela- 
tive value. In some localities steam economy 
is of relatively small importance, but dura- 
bility and smooth running are essentials. 
In other cases lightness and compactness are 
all important. Smooth running is always 
important, and should be a prominent aim in 
every design. 

We will first consider the steam forces. 
They arise, as has been said, from the vary- 
ing effort of the steam on the piston. The 
critical points in the stroke are the two ends. 
Then the pressure is transferred from one 
end of the piston to the other twice in every 
revolution. If this transfer is made sud- 
denly, and if the pressure coming thus sud- 
denly on the piston is mostly unbalanced 
pressure, the result will be the well-known 
disagreeable and disastrous ‘‘pound.” ‘‘Tight- 
ening up” only affords a temporary remedy. 
No bearing can stand such blows, and the 
result is, at best, frequent necessity for shut- 
ting down and rebabbitting. 

It is true that in every case the pressure 










Piston at 
of 





is actually balanced or anticipated to a 


apparently paradoxi- 
cal facts that a care- 
ful study of the 
forces involved will 
reveal. We shall 
incidentally come 
across the proof 
later. For the pres- 
ent let us consider 
the case of an engine 
18X38" making 90 
R. P. M. in the same 
way as we did the 
other. By the same 
reasoning we shall 
find that, if we as- 
sume one-half of the 
total pressure to be 
neutralized, an un- 
balanced pressure of 
44 tons will come on 
the piston in about 
sy second. Really, 
however, it would 
be quicker than this, 
for admission is 
much quicker in the 
case of a releasing 
gear. Probably 7 
sccond would be 
nearer the truth. 

The two cases given above are not imagi- 
nary or unusual cases, I have myself come 
across cases in abundance where there was 
undoubted evidence of as great, and greater 
shocks, and I am sure every engineer of ex- 
perience and observation can mentally supply 
numberless cases of the same kind. It really 
seems, sometimes, as if engines had been 
built without any conception whatever of 
the capability they possess in themselves for 
self-destruction. If anything, the shocks in 
the above examples are lighter than they are 
in the great majority of steam engines run- 
ning to-day. 

We have taken no particular account, so 
far, of any pressure acting on the piston, ex- 
cept that urging it forward. -We did 
assume, however, that part of the pressure 
at the beginning of the stroke was neutral- 
ized or anticipated. The fact is, there isin all 
engines a counter pressure greater toward 
the end of the stroke, which is made up as 
follows: 1. During the whole stroke there 
is a back pressure of from one pound per 
square inch, or less, in carefully designed 
stationary engines, to spmetimes nine pounds 
in locomotive practice. It probably averages 





about two pounds. 2. During the latter 
part of the stroke the steam is confined in 
the cylinder ahead of the piston by the 
closing of the exhaust, and is-‘compressed, 
by the advaneing piston, to an amount vary- 
ing from perhaps ten pounds per square 
inch to two-thirds or sometimes three-fourths 
steam chest pressure at the end of the stroke. 
3. In almost all engines the steam valve is 
given lead ; t at is, the port begins to open 
before the piston has fully arrived at its 
‘turning point.” The amount of lead varies 
usually according to the fancy of the engineer. 
Some favor lead in large amount, and others 
object to it, on the ground that, since the 
crank is horizontal at.the end of the stroke, 
all effort exerted parallel to its length is lost, 
and hence that it is better to have the press- 
ure on the pin.as light as possible while on 
or near the dead center. 

In the writer’s opinion the question that 
should be considered in determining to what 
extent lead is to be given, is how it affects the 
running of the engine. Moderate lead is 
probably of some advantage economically, 
as it helps out initial pressure, but it must be 
nuted that, with the rapidly rising boiler 
pressures of the present day, this is of less 
importance than formerly. It will be readily 
seen that the admission of steam at 90 pounds 
pressure, to a cylinder where steam is com- 
pressed to 60 pounds, will be simply an 
equalization of pressure of 60 and 90 pounds, 
and the steam admitted will act with the 
compressed steam in opposition to the piston 
motion, and tend to shift the pressure from 
one side of the journals to the other. This, 
as will be seen, isonly one side of the story— 
the steam side—but it is very important that 
it be clearly understood. 

We have now outlined the action of the 
steam forces, but they are studied to the best 
advantage by the indicator diagram, which, 
as is well known, is simply a record of 
pressures throughout the stroke. We will 
first consider a pair of diagrams taken from 
a single valve automatic at 85 pounds boiler 
pressure, and 205 R.P.M. This engine is of 
a make well known for its smooth, quiet 
running. The diagrams are reduced from 
actual size astaken. Two points immediately 
arrest attention—the heavy compression and 
the presence of negative lead. By negative 
lead we mean that the piston has begun its 
stroke before steam is admitted. The pres- 
ence of this peculiarity is shown by the 
forward inclination of the admission line a b. 
It is often a great factor in smooth running, 
but is very rarely used ; so rarely that the 
writer can call to mind no other single valve 
automatic employing it. Let us now, by aid 
of the indicator diagram, trace the pressures. 
through one stroke. Referring to Fig. 1, the 
piston moving in the direction of the arrow, 
it will be seen that at b, the pressure urging 
the piston forward is 80 pounds per square 
inch. From the point of cut-off, near c, the 
pressure rapidly falls till it is about 25 
pounds at d. Then a new factor enters in 
The exhaust at the left end of the cylinder 
closes, and the piston begins to meet an in- 
creasing resistance to its progress, caused by 
the compression of the imprisoned steam. 
This compression is shown by the line ef. 
It rises, neutralizing more and more of the 
pressure which is driving the piston forward 
till it reaches the point g. At this point the 
pressures just balance each other, and conse- 
quently there is no unbalanced steam pressure 
whatever on the piston. 

The action for the remainder of the stroke 
is plain. In Fig. 2 the shaded portion rep- 
resents unbalanced force, and it is seen that, 
after the piston leaves the point g, there is a 
constantly increasing unbalanced pressure 
resisting the piston motion, till finally the 
point of release at A being reached, the press- 
ure tending to drive the piston ahead drops 
rapidly to about 14 lbs., leaving an unbal- 
anced pressure of about 75 pounds on the 
piston. Then admission occurring brings the 
pressure up to 80 pounds, when the return 
stroke begins, and events are repeated the 
same as in the previous stroke. 

This diagram, as shown by the shaded por- 
tion of Fig. 2, may be termed the real dia- 
gram of pressures for one stroke, since it 
takes account of steam pressure on both ends 


a 


os 


Hn 


Ea 


oS 


f 
*. 


Juty 28, 1888 


AMBHRICAN 


MACHINIST 


3 








of the piston at once. It can easily be con- 
structed for any engine from which a pair of 
indicator diagrams can be obtained, and its 
study will always be profitable. More ex- 
amples of the same kind will be considered 
later. 
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A Midsummer Sermon. 





By Pror. Joun E. Sweet. 





SOME UNUSUAL CONSIDERATIONS IN REGARD 
TO WORKMANSHIP AND MATERIALS— WITH 
EXAMPLES IN POINT. 





If the best workmanship is that which 
best serves the purpose for which it was 
intended, and that the best application of 
material which serves its purpose completely 
and lasts the longest, then the best work is 
not always that which is the best fitted, nor 
the strongest that which has the most 
material. While there is nothing new about 
these statements, they will stand oft repeat- 
ing, and apt illustrations seldom fall out of 
place. Perfect as machine work can be 
done, still more perfect work in many ways 
can be done by hand. The object glass of a_ 
telescope depends for its final finish upon the | 
handicraft of the skillful workman. A very | 
good surface plate can be made by ma- | 
chinery, but a much better one by hand; and | 
the final finish of the most accurate standard | 
gauges is hand work. On the other hand, a | 
better steam joint, metal to metal, can be 
made by machinery than is possible by 
hand—as is also true of many jobs done ona 
lathe or milling and other machines. A 
steam cylinder and piston fitted and finished 
like a standard plug and ring gauge, if of 
any considerable size, would never complete 
a trial trip, while a tolerably rough bored 
cylinder, if it be practically true, and a 
common turned piston, if not too closely 
fitted, usually work all right from the start. 
I think it has been the experience with 
engine builders generally that those engines 








| fitted up, run well and long, and gave but 





have given the least trouble when the words 


animist 





roughness and trueness have been followed 
by an exclamation point. | 


Absolute perfection in a journal and a box | 


up the strap end of his connecting-rod with 
chisel and file, had his brasses cast with the 
corners cut off octagon shape, partly to save 
brass and partly to save filing, and these 
things, good or bad, as they might have been 


little trouble ; while the modern mechanical 
engineer, thinking to have a better job, in- 
sists upon having the brasses fitted perfectly 
throughout their entire surface, ‘‘so as to 
give a good bearing,” with the result that 
they are quite too often a source of trouble 
from the beginning to the end. An exagger- 
ated example will show the probable cause. 





Lay a piece of flat brass on a flat anvil or 
block and strike it in the cen- 
ter with a hammer; it will 
be found that the piece is bent 
with the ends up. In like 
manner the end of the rod and 
strap of a well-fitted stub end 
become anvils, and the pin, 
with its hardest bearing in 
the center of the box, becomes 
the hammer, and the two 
working away act on the brass 
as in the illustration, and bend 
in the end so they bind the 
pin. The modern grammarian 
would say that under the 
above condition the pin is 
liable to become heated ; or, 
as Ben Johnson, Shakspere, 
and the old-time mechanic 
would say, ‘‘it gets hot.” The 
remedy is to go back to the 
form used by the mechanic 
of the ‘‘ chalk age” and cut 
away the corners of the brass, 
until the bearings on the strap 
and stub end are narrower 
than the bearing of the pin on 
the inside. This is a plain 
case where less metal and less 
work will make a better job. 
One of the common every- 
day cases of too much material 
in the wrong place is the 


KNIFE BALANCING SCALE. 


ordinary hammer handle. They stand best! are shaped down with equally beneficial | 


against legitimate use when very much 
smaller between where grasped by the hand 





frequency, our first move is to make it 
larger. ‘‘Put in more stock ;” “‘ get it big 
enough,” are the expressions, rather than, 
‘Would it not stand better if we made it 
smaller ?” And here is where I want to put 
the principle in such a crude form that no 
one will forget it: Make it smaller when it 
don’t break. 

A new application of this idea has been 
made by Wm. A. Sweet, of this city, in the 
case of a steam hammer piston-rod. From 
close down to the hammer head up to where 
the rod draws up to the packing in the 
stuffing-box the rod is turned out smaller on 
the same plan that wood hammer handles 


Foot STAND FOR PLANER. 


results, 
I am not advancing this idea as a new 


of hardened steel well oiled will do splen- | and up to near the hammer head, and were it | principle—principles are never new—-but 


didly if not too close- 
ly fitted, but when 
that perfection can- 
not be obtained, 
I have seen very 
satisfactory results 
produced in trouble- 
some cases by re- 
sorting to the ap- 
parently barbarous 
practice of draw- 
filing the journal 
endwise, or while 
in motion. In the 
whole category of 
causes for hot boxes, 
shafts out of round 
and out of line, or 
rough and crooked, 
bearings too’ small 
or boxes out of 
shape, are among 
those that may be 
classed as poor 
workmanship; while 
those that may be 
classed as too good or over-nice work are 
scarcely less numerous or less troublesome. 
Too closely fitted shoulders, oil holes and 
channels too aristocratic in their delicacy, 
and wearing surfaces so broad between the 
oil channels that the lubricant never reaches 
the whole surface, are among the common 
things that give trouble. 

The ‘‘ old-time” machinist, who had to fit 
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PLANER AND MATCHER. 





A Newly Designed Planer and Matcher. 





With this we illustrate a new design of the 
‘‘ America” planer and matcher, together 
with a stand for use in connection with it, 
and balancing scales for balancing knives. 

As will be perceived, the machine is quite 
heavy and massive, and has ample power and 
strength for the heaviest work. It is provided 
with an improved journal box, especially de- 


‘signed for convenience in taking up all lost 


motion resulting from wear, and to provide 
for ample lubrication and prevention of heat- 
ing. Amongst the other features of this box 
is the very heavy cap put upon it; it being 
designed not only for mere strength to avoid 
breakage, but is heavy enough to absorb the 
vibration due to the blow of the knives. The 
pocket for holding grease extends along the 
entire length of the box, and is divided by a 
partition into two parts, one for suet or tal- 
low, and the other for oil and waste. 

An improved chip breaker is also provided 
on the matcher heads, made of hardened 
tool steel, held in place by two set screws, 
and can be adjusted to run as close to the 
matcher cutter as the nature of the work 
will permit. It can be readily taken out and 
ground into shape if it should become worn. 

The manner of weighting the delivering 
rolls is claimed to overcome some very ob- 
jectionable features, and to secure a uni- 
formly distributed and sufficiently powerful 
feed to be always relied upon to carry the 
board out without the addition of any weight 
or any assistance. 

The lower ends of the matcher spindles 
run on hardened copper in cups of oil, and 
both matcher spindles and the guide can be 
moved across the table with one crank—a 
matter of convenience, and enabling the bed 
to be worn equally across its whole surface. 
The chip breakers for top and bottom cylin- 
ders have an adjustment to and from the 
knives, thus permitting rabbeting, mould- 
ing, or other bits to project beyond the 
ordinary knives. 

The cylinder heads are solid steel forgings, 
and the small pinions are of steel, as are also 
the roll-shafts, countershafts, cross-bars, 
screws and studs. 

The tool stand shown is intended for use 
in connection with this or other machines, 
and is a great convenience for the operator. 
It is bolted to the floor as close to the machine 
as possible, and has a revolving plate to 
carry matcher-heads, oil cans, wrenches, etc. 
In the box above can be kept files, lace 
leather, belt studs, and tools of all descrip- 
tions that are usually made use of about 
such machinery. 

The small cut represents improved knife 
balancing scales, for accurately balancing 
the knives. By the 
use of these scales 
not only the same 
total weight of the 
two knives can be 
secured, but the cor- 
responding ends of 
each knife can be 
made the same 
weight, so that the 
cylinder shall be in 
perfect running as 
well as_ standing 
balance—a__condi- 
tion necessary to se- 
cure steady  run- 
ning, aS everyone 
having had experi- 
ence with such 
machinery knows. 
Two balancing 
weights are provid- 
ed on the scales, the 
larger one being 
moved along until 
they are nearly bal- 


not for accidents, half the usual size would be | simply trying to put it in such form that it |anced, and thien the small weight (which 
an improvement. Another familiar case is| will be recognized as a principle, and be | moves on a screw) used to more perfectly 


the railway axle. Railroad men have learned | 
that they are not only lighter, but that they | 
stand better when drawn down considerably | 
smaller in the center. This we all know to 
be a fact, and yet how seldom we heed it in 
other things. 

When something breaks with disagreeable | 


| was 


profited by. 
———_ +m 


The Great Eastern is to be devoted to the 
cattle-carrying trade, so it issaid. This is 
a big discount from the original intentions, 
This monster ship, it will be remembered, 
to revolutionize ocean traffic, but it 
has proved itself to be a gigantic failure. 


| secure the adjustment needed. 


This provides for the fine adjustment es- 
sential to quick running machinery of this 
kind, which is essential to successful oper- 
ation. 

The makers are E. & B. Holmes, Buffalo, 
Nt. 
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Making Patterns for Chain Wheels. 


By F. W. Barrows. 








Link belts are becoming so common now- 
adays that it is well for every pattern maker 
to know something about them, in order that 
he may be prepared to some extent when 
called upon for an effort in this direction. 

Link or chain belting may not run quite so 
smooothly as leather belting, but there is no 
slipping, and for this reason they are specially 
adapted to short spaces, where gearing is 
not practicable and where leather belts are 
liable to slip if the speed is slow. The mo- 
tion produced is similar to that by gearing. 
If the diameter of wheels is proportioned to 
the length of the links or pitch, then the mo- 
tion will be smooth and the speed regular. 
The more teeth the smoother the motion, and 
vice versa. 

Fig. 89 is a very common form of a chain 
wheel, and is made for an ordinary link chain 
forged from round iron. A wheel for this 
chain may be made in several ways as re- 
gards the position and shape of the teeth or 
lugs which give the chain ahold upon the 
wheel. Some forms are made very cheaply, 
both as regards pattern work and cost of 
moulding ; others, being more complete, will 


core-box and to make it easier to place the 
core central in the mould. After our box is 
turned to the shape shown at d, Fig. 90, the 
next thing istospaceitup. The most common 
fault with all chain and sprocket wheels is in 
the spacing—the length of the spaces being 
different from the length of the links. I will 
try to explain how this may be avoided toa 
great extent. Measure off a portion of the 


being very careful to get exactly full links, 
say 10 links are found to be exactly 
twenty inches long, which makes each one 
two inches. In this way we reduce any 
error in measuring the length of a single link 
into as many parts as there are links in the 
space measured, on the principle that you can 
measure a single space with about the same 
degree of accuracy each time. It makes no 
difference what the length of the space may 
be, provided it is less than the length of the 
scale or rule used to measure with. This 
would ordinarily bring the space within two 
feet, the length of an ordinary rule. If, then, 
you could measure a single link within .01 of 
an inch you could also measure ten links 
within .01 of an inch, then by dividing this 
space into ten equal parts we have reduced 
the error in the length of a single link to .001 
of an inch. We should of course measure the 





cost more, but to offset this they will wear 
longer and also tend to prolong 
the life of the belt by present- 
ing more wearing surface. The 
form shown in 89 is the most 
complete, and is also the most 
expensive, as regards pattern 
work. A portion of the rim is 
shown in section ata; is a 
cross-section of same wheel and 
¢ is the chain used. 

Taking all things into con- 
sideration, the best way to make 
these wheels is to form the 
groove on rim by a core. You 
may make the core in sections, 
but usually it is best to make 
a whole box unless it is a very 
large wheel. 

This box may be turned in 
the lathe to the shape shown at 
d, Fig. 90 ; the distance from e to 
J equals one-half the diameter of 
iron used in making the chain. 
If you make a whole box it 
should be parted on the line g h. 

The advantages of a whole 
box over a segment box are 
greater accuracy, fewer poor 
castings, and less work for the 
core maker and moulder. It is 
also. better for the pattern 
maker, as he is less liable to 
make a mistake in the pitch of 
the wheel. The cores will 
always fit the moulds, while 
segment cores are very frequent- 
ly a little too long or too short ; 
this of course destroys the accu- 
racy of the spacing. 

Perhaps you may think that if the segment 
cores are made the right length, they will | 
always fit the mould. So they would, but 
after the box is made just the right length, | 
which is not easily done, and in calculating | 
for which, you must be acquainted with the | 
core maker and also the moulder; and ina great | 
many cases where you know the core maker | 
or moulder you will also know that the cores | 
or moulds get better as the last pay day gets 
farther away. After all this we shall still 
have to take the chances of baking. All joking 
aside, however, we will allow, as perfection | 
is something rarely attained, that it is easier 
to get a good job from a whole box. Again, 
if the core is made in halves, they are a bad 
thing to paste together accurately, and as for 
the extra work in making the whole box, you 
will find that the moulder will save the cost of , 
that in making a very few moulds. 








chain with a standard rule, and then take the 














PATTERNS FOR 


same space from a shrink rule before dividing 
in single links. : 

The diameter and spacing of this wheel 
need not be so absolute as in making gear 
wheels ; still the teeth in a single wheel should 
be all alike, in order that the motion pro- 
duced by it may be regular, 

To lay out the box we will make two tem- 
plets, as shown in Figs. 91 and 92. These 
are made with a gauge piece that is placed 


against the part of the box that corresponds 


with the largest circumference of wheel. We 
will use the one marked 91 first, then with a 
templet like 91 a we will work out the spaces 
laid off by 91, which, by the way will be only 
every other space. After these are finished 
lay off the alternate links by templet 92, using 
a second templet like 92 a to gauge the depth 
of this last cut. This completes the core-box 
ready for varnish. If there are to be many 
cores made from this box it will be best to 


: : : | . . . 
I have shown the core-box in section in | make it of iron, which may be made from 


Fig. 90. It has one side of the print left 
open all round. The core is rammed up 


either a wood or plaster of paris pattern. In 


chain eighteen or twenty inches in length, 


The pattern should have the rim glued up 
in segments, with the arm cut in, asexplained 
in my articleson ‘‘ Cable Pulleys,” AMERICAN 
Macuinist, Oct. 9, 23, 1886. 

A cheap wheel of this kind may be made 
by turning the core-box out to the size and 
shape of the chain; by this I mean of such 
size and shape that the chain will lay in the 
groove. Then to give the chain a hold on 
the wheel at every second or fourth link of 
the chain, two little pieces a’ a’, Fig. 89, are 
fastened in the box, one each side. These 
pieces must be of such size and shape that 
they will go between the links of the chain 
as it lays in the wheels. This box is much 
easier to make, and it costs less, but the 
wheel does not wear as long, neither does 
it give the firm hold which the other form 
affords. 

[The pieces marked a’ a’, referred toin the 
description of the last form of wheel, using 
the chain c, Fig. 89, are also a part of the 
first wheel, as will be seen by studying both a 
and 5]. 

There are other ways of making these 
wheels, but, as the two ways I have ex- 
plained are the extremes, one being the most 
complete while the other has probably the 
least work it is possible to get along with, 
all other ways come between these two, being 








more or less complete copies of Fig. 89, and 

















CHAIN WHEELS. 


need not, therefore, have a special descrip- 
tion. 

Another form of chain, the construction of 
which is shown very plainly by the two 
views at cc, Fig. 98, and the links, which 
may be either punched from sheet metal or 
cast ready to rivet together. This is a cheap 
chain, for the pieces are all alike and easily 
put together. 

The pattern for the wheel is also a simple 
thing to make. The rim should be laid up 
in segments similar to rim in Fig. 89. This 
rim has three rows of teeth on its circumfer- 
ence—the two outside rows being placed so 
that the teeth in one row come opposite the 
ones in the other outside row, while the 
middle row has the teeth opposite the spaces 
in outside rows. The middle row must be 
made by cores, and in turning up the pattern 
we make allowances for this by leaving that 
portion of the rim which is covered by this 
row of teeth wider than the two sides—this 
width to be such that the cores which will be 





case an iron box is wanted it will be possible | described farther on will not topple over into 


the center has a radius greater than either side 
by an amount equal to a little more than the 
depth of the teeth. 

We should put a line on each side of the 
rim, to mark the bottom of teeth. The out- 
side rows may then be laid out by a pair of 
dividers, and worked down to central part ; 
this part should then be laid off and cut 
through, leaving prints, as shown by dotted 
lines ad, Fig. 98. Perhaps a more substan- 
tial way of making the prints for the center 
row of teeth will be to turn the rim square 
across and put on the core prints, each one 
by itself. In this way each single print is 
formed of one piece of wood, which might 
not be the case if they were cut out of the 
rim. 

The core-box is shown at Fig. 94, and 
should be fitted very nicely to the print, in 
order to have the cores stand in just the right 
places. 

This kind of a wheel may also be made in 
a cheaper form by leaving off all but the 
center row of teeth ; keeping the rim of the 
same thickness as the chain, to give it a good 
support, and also to keep it from becoming 
jammed between the teeth. 

There are several styles of sprocket wheels 
made with a single row of teeth, one of the 
plainest of which is shown in Fig. 95, a being 





a section of the rim, showing projection of 
teeth, b a cross-section of the 
same, and ¢ the chain used. 
The chain is cast, each link by 
itself, and then riveted together. 

While the chain and wheel 
shown in Fig. 89, and also the 
one in Fig. 93, will work equally 
well in either direction, this one 
(Fig. 94) is intended to move in 
one direction only, as shown by 
the arrow. 

In this wheel, as the arms are 
as thick as the rim, we will let 
them in part way through the 
rim, as shown by dotted lines 
at d, Fig. 95, and secure them 
by nails. The rim should be 
laid up in not less than three 
courses of segments, and the 
teeth had better be put on separ- 
ately, as if we make them a 
part of the rim we may have bad 
work when we come to laying 
and working them out, where- 
as if we put them on each one by 
itself, we shall have each tooth 
made of a single piece of wood. 
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A Draftsman’s Kinks. 





By C. ‘ REDFIELD. 





Every art has its kinks and 
wrinkles which shorten and 
cheapen the processes, and 
which are part of the stock in 
trade of its workers. Too often, 
for the general welfare, these 
short and rapid methods are not given to the 
public, but live and die with the individual 
who originated them. This is specially true 
of draftsmen, who, not having any organiza- 
tion, do not seem to have any method of in- 
tercommunication, except through the col- 
umns of the AMERICAN MACHINIST, and a 
very limited number of other journals. Itis 
to rescue a few of these from oblivion that 
this article is written. Of the peculiar 
methods given here, some are original, others 
are adaptations from something else, while 
still others are pure inheritance, and are 
given because they do not seem to be gener- 
ally known. 

A common hex nut or bolt head is an 





item of multitudinous recurrence and 
tormenting tediousness to the average drafts- 
man. To be able to make these rapidly, 
artistically and approximately accurate is 
not only balm to the perturbed spirit of the 
designer, but a matter of dollars and cents 
to the proprietor. A plan view of one of 
these nuts is shown in Fig. 1 (page 5), and the 





through this opening and struck off level, | to make it from a pattern of only one-half, or | the mould and cause the moulder to break all | mode of drawing the side elevation in Fig. 


then by lifting off the part marked a the 
core may be turned out on a plate and dried. 
The outside edge of print is made with plenty 


one side of the rim, by making the upper 
part of box first then adding the bottom and 





of draft, to faciliate turning the core out of | casting. 


| of his New Year’s resolutions. 
| The edge of the rim will thus be divided 


| the two outside parts being the same, while 


|2. The standard of distance across the flat 


| A, Fig. 1, is14 times the diameter of the bolt, 


outside to pattern before making the second |into three equal portions—the diameter of | plus 4,” and the height C, Fig. 2, is equal to 


/the bolt diameter. The distance across the 
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corners B is a variable quantity, but is 
practically twice the bolt diameter for all 
sizes from 3" to 14. It is just twice for §” 
and 2" bolts, which are the commonest sizes, 
while for 14’ bolts the distance is 2%” in- 
stead of 3”. 

To draw the bolt head or nut shown in 
Fig. 2, take a radius equal to the diameter of 
the bolt, and from the center m strike the arc 
ons. This gives at once the height, the ex- 
treme width and the arc showing the cham- 
fer. The lines g and 7, representing the 
corners, are midway between m and o and m 
and s. Inreality their distance apart is equal to 
the diameter of the bolt, and they are but 
extensions of the lines representing it. It 
will thus be seen that the whole nut, except 
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PURIFYING 


the outside chamfer curves, isdetermined by a _% 


single stroke of the compasses. Even these out- 
side curves are in a measure determincd 
because their centers will be found on this 
arc. To find them, take the same radius, and 
from the center p, equal to this distance from 
r, draw the arc, cutting the former one in f, 
which will be the center required. This is, 
of course, on the assumption that the ex- 
treme width is twice the bolt diameter. As 
a matter of fact, this is a little too large for 
large size nuts, but is near enough fora 
thing that is more for show than anything. 
If any one wants these upright lines nearer 
than this they can guess at it, but their guess 
is likely to‘be as far away as the construc- 
tion, as it is quite common to make nuts 
larger than the standard, and almost identical 
with this construction. The arcs within the 
two outside faces are, of course, omitted in 
the inking process. They are given here to 
show the construction. 

An ellipse drawn with circular arcs has 
been designated as an abomination, yet nine 
out of ten of all that the draftsman ever has to 
draw can be made sufficiently accurate this 
way, if the proper arcs are chosen. The 
following method, Fig. 3, is easy, rapid, and 
the best the writer has ever seen. Through 
a center O draw the axes A Band CD, and 
with a radius equal one-half the major axis 
draw the circle A C BD; also lay off the 
minor axised. From the extremity of the 
major axis to that of the minor axis, draw 
the line Ac, and from the center c, with a 
radius ¢ C, draw the arc cutting Acinc’. 
Bisect the line Ac’ at right angles by the 
line # F, and where it cuts the axesine and f 
will be the centers for the arcs. Having the 
centers ¢ and f, the centers ¢’ and f are readily 
found. A peculiarity of this line # F is 
that it is tangent to the small circle H drawn 
with a diameter Cc and tangent to the axes 
A Band C D. 

This leads to a somewhat simpler and 
quicker method of finding the centers e and 
J, which is shown in Fig. 4. Lay off the two 
axes as before, and draw the 
circle H with a diameter 
equal to C cc, as_ shown. 


as if to draw the line Ac, but 
without drawing it, lay the 
triangle T against S, as shown, 
with its edge tangent to the 
circle H, when the centers ¢ and f 
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CoMBINATION FEED-WATER HEATER. 


meters, but the squaring of such num- 
bers as 1}§ and 2,4 makes the ordinary 
draftsman inexpressibly weary. The graphic 
solution is shown in Fig. 5. Draw the lines 


| AB and A C at right angles, and lay off on 


them the distances 115 and 2,, at C and B 
respectively, then will the distance between 
these points be the required diameter. 

It is not likely that the draftsman will 
have any such problem as this to solve, but 
by stowing away in the corner of his mind 
the application of the principle involved, his 
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may be marked without the aid 
of any construction lines. 

Let us suppose that we have 
two pieces of shafting, any defin- 
ite length, one piece 1}§” dia- 
meter, and the other 2,;" dia- 
meter ; required the diameter of 
another piece of shafting, same 
length, which shall have a 
weight (or tensile or compres- 
sive strength) equal to the com- 
bined weight of the first two 








pieces. How many persons, 
draftsmen or others, are able 
to give this answer in one-half a 
minute, without the use of any 
tables ? It is, nevertheless, the 
simplest kind of a _ problem. 
The whole question is simmered 
down to finding a diameter 
which has an area equal to the 
combined areas due to the dia- 
meters 1}§” and 2,7,".. We know 
that areas are to each other 
as the squares of their, ,dia- 





.and a two-foot rule will answer every pur- 





business will certainly be slight if he does 
not some time find it convenient in the solu- 
tion of some analogous problem, such as 
finding how large a pipe is required to carry 
the discharge of two other pipes. It is not 
necessary to have paper and pencil to work 
this solution, as the square corner of a board 


pose. 

A draftsman may be fond of mathemati- 
cal calculation, but he is apt to take hold of 
square root with about as much enthusiasm 
as a child takes bitter medicine. Square 
root may be extracted easily and quickly by 
the graphic method shown in Fig. 6. Lay off | 
A B with as many units in its length as there 
are in the number whose root is to be ex- | 
tracted, and with this as a diameter, draw | 
the semi-circumference A CB. Ata distance | 
TI equal to one unit from A draw the perpen- 
dicular D C, then will the number of units in 
the cord A C be the square root of the number 
in the line A B. This plan is specially con- 
venient in extracting the square root of mixed 
numbers such as 6% or 18}. The demonstra- 
tion that A B=A C? will doubtless be inter- 
esting work for a few minutes to more than 
one person. 
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Combination Feed-Water Heater. 





The illustration shown herewith is that of a 
feed-water heater in the construction of which 
the object has been to combine the features of 
an exhaust anda live-steam heater. The inte- 
rior of the heater is divided, horizontally, into 
two perts, one of which is the exhaust heater 
and the other the live-steam heater. 

The cold water enters the heater at the right 
by the pipe below the one designated ‘‘ hot 
water inlet.” This pipe is perforated inside 
the heater, and allows the water to fall in the 
form of spray into the upper one of the pans A 
A A, from whence it goes to the filtering cham- 
ber, in which is placed filtering material, such 
as coke or charcoal. From this filter it de- 
scends to the settling chamber below. 

During the passage of the water over the 
pans and through the filter it is exposed to 




















the action of the exhaust steam, which enters 
at the top, as shown, and passes down through 
the flues, as indicated by the arrows. 

The water, after being heated. as far as pos- 
sible by exhaust steam, is drawn out by the 
pump and forced in at the point designated 
‘hot water inlet,” where it meets live steam 
from the boiler, which is introduced in the 
manner indicated by the cut. It then passes 
through the ‘‘ purifying drum ” to the boiler. 

Means of blowing off either from the sur- 
face or from the bottom of the live-steam 
heater are provided, and also from the bottom 
of the exhaust heater, as shown. 

Man-hole and hand-hole plates are provided, 
as shown, by which access to the interior is eas- 
ily had for cleaning when it becomes necessary. 
The water in passing through the exhaust 
heater takes from the exhaust steam all the 
heat to be obtained in that way, after which 
it is exposed to full boiler pressure and cor- 
responding heat before going to the boiler, 
which results in the deposit of scale and im- 
purities in the heater, which would not be 
made to deposit by the heat and pressure of 
exhaust steam alone, thus keeping the boiler 
clean. 

This heater is made by the Adrian Brick 
and Tile Machine Co., Adrian, Mich. 
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LETTERS FROM PRACTICAL MEN. 


Two Ways of Piping Boilers. 

Editor American Machinist : 

As ‘“ Jesse Camric” once said, in an arti- 
cle published by you, ‘‘ Writing for a paper 
| must be a business to be learned before a 
|man can make a success of it.” But, as I 
also have observed that we care more fora 
man’s ideas, provided they are good ones, 
than we do for the way he expresses them, I 
shall take the liberty to make a few remarks, 
suggested by Mr. Williams’ article in your 
June 30th issue. 

What he says about a man who knows how 
to cut a thread ona piece of pipe thinking 
that he ‘‘ knows it all,” is nowhere more for- 
cibly illustrated than in the Pennsylvania oil 
regions. There are hundreds of men there, 
who, having run a few rods or miles of oil pipe, 
are henceforth and forevermore ‘“ practical 
pipers,” and what they don’t know about the 
business, in all its branches, isn’t worth 
knowing. 

One of them, who applied for a job, told 
of putting in a ‘‘ complete steam plant” ; 
setting boiler and engine, piping the whole 
place, and starting everything up. 

Now, as I had seen the aforesaid ‘‘ plant,” 
which consisted of a portable engine and 
boiler, engine mounted on boiler, and as 
there was no piping to be done except con- 
nect exhaust, and also as the engine did 
nothing but run one well, I did not consider 
the job much of a criterion to go 
by, so did not engage the man. 

Another one, who was ‘an 
engineer, and a good one,” asked 
one day what the pump on one 
of our small engines was used 
for. Questioning brought to 
light the fact that he referred to 
the steam-chest and valve stem. 














B Some of the engineers at the 
‘‘oil farms,” as the small fields 
are called, would havea “soft 
snap,” were they not obliged to 
look after the whole place, one 
man frequently attending to en- 
gine and boiler, besides watching 
adozen wells. They run night 
and day, and, so far as the steam 
is concerned, there is not much 
trouble. Asa general thing gas 
is used for fuel, and after gaug- 
ing the water and gas supply 
they can leave the boiler for 
days at a time. 

Not a safe thing, you will 
say, but it is done right along. 
One man told me that he had left 











A DrarrsMaAn’s Krnks.—-SEE PAGE 4. 


his engine for three days in 
succession. ‘‘ But,” said I, hop- 
ing to trip him up, ‘‘how do 
you oil your engine?” ‘Oh, I 
just fill the cups and leave her,” 
said he, and judging from the 
manner in which the engine, 
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{ 
which was set on two sticks of timber laid | 


A Planer Bar, 


on the ground, jumped and pounded, I was | Hditor American Machinist : 


forced to believe him. 


In the June 30 issue I notice an article on 


Well, the subject that Mr. W. suggested | planer bars. I enclose a sketch of a bar that I 
was about piping boilers, and I should like | think has some advantage over the one you 


to show how a pair of them can be piped. 


| illustrate. 
The two.referred to are set in the base- | | one end to 4”, 


The bar is 3’ square, enlarged at 
turned to one side, as shown in 


ment of a building on the harbor front, and sketch, and a 2” hole bored through. The 


were put in by an experienced engineer. 

Fig. 1 shows them as found, and Fig. 2 
after making changes, In the sketch, 

B B are the boilers ; 

H, pipe to engine ; 

H, pipe to circulations ; 

CO, Fig. 1, cross valve ; 

O, valves ; 

A, angle valves ; 

J, inspirator ; 

b, steam flue cleaner 

g, steam gauges ; 

S, safety valves ; 

D, drum. 

In making changes an angle vaive was put 
on each boiler at A, and a pipe carried over 
front of boiler and connected with drum. 
As the ceiling came to within a few inches 
of boiler tops the drum had to be dropped 
below supply pipes, and as this left no chance 
for condensed steam to return to boilers, a 
drip was taken from its lower side and con- 
nected with the main return. This arrange- 
ment has, so far, worked perfectly, a check 
in drip pipe preventing any backing of water 
into drum. 

The feed, which originally entered the 
boilers at the bottom, and is not shown, was 
introduced at the top, and a power pump 
put in, for use when the engine was running, 
giving a saving of nearly 300 pounds of coal 
a day. 

The blow-off, which was taken from back 
head and carried over the top of boiler to 
connect with sewer pipe, a valve having been 
left at lowest point for running out water, 
which was let out on the floor and run into a 
drain, was taken from the bottom and con- 
nected directly with drain, blowing off be- 
low high water mark. 

As will be seen, there is not so much to do 
in changing from one boiler to the other, as 
regards valves, and all but the two stop 
valves can be reached from boiler room, 
whereas before the engineer was obliged to 
crawl under the floor to get at them 

There was some objection made to putting 
on a drum, on account of there being more 
radiating surface, but by actual measure- 
ment there were just 25 feet less than with the 
old arrangement, and also nine less valves. 

J.H. E. 


That Cutting Tool, 
Editor American Machinist: 


Frank H. Richards, in a late issue, uses 


























A PLANER Bar. 


tool post is made to fit both sides of the bar, 
so it could be used either right or left hand 

The tool was carefully fitted sideways; 
a tapered pin kept it in its place and a spring 
held it back ready for cutting. 

We had another tool post 16” outside the 
bar, that we used on jobs that could not pass 
between the posts. 

I used this bar for all planing where the 
distance was 12” or over from the head, and 
used the same tools that were used in a small 
slotter bar. 

If any readers of the AMERICAN MACHINIST 
have seen or used a better bar I would like to 
see a sketch of it. Gro. J. MASHEK. 

Mariette, Wis. 


[The bar which we illustrated in our issue 
of June 30 was for under planing only ; while 
the one shown by Mr. Mashek is evidently 
for a different purpose, viz., reaching down 
into places inaccessible by ordinary tools ; 
thongh of course it could be used for under 
planing toa certain extent, as indicated in 
the figure. ] 

snails 


A Method of Balancing Polishing 
Wheels. 





Polishing and buffing wheels, made of 
wood and covered with leather, to which 
emery is fastened with glue, are very exten- 
sively used in manufacturing, and are justly 
quite popular, being cheap, light, and com- 
paratively safe at very high speeds. 

One of the greatest drawbacks in their use 


strong language in writing about cutting tools, | is the inconvenience attending their accurate 


and I have noticed that those 
who use strong language are apt 
to be unduly prejudiced. In his 
sketch of an ideal cutting-off 
tool we find the steel taken away 
where the tool should be strong- 
est. Is this good practice to 
teach the boys ? 
Mr. Richards says: ‘‘ The chip o 


iT 
‘ame 








must roll up as it is cut, to be 





able to get out of the way,” etc. 
If so, why not make the top of 
the tool a little larger curve than 
we expect the chip to be ? 


If the chip rolls up 14” in 
diameter, I should say, very 
good. 








In the accompanying sketch, 
dotted lines show Mr. Richards’ 
method, and, we think, the dif- 
ference in ‘‘ resistance” 
weighed with something finer than Troy 
weight. I would not always curve the top 
of a tool, but sometimes very soft stock can 
be cut off in one-half the time without 
danger of tearing the surface, by resorting to 
the ‘‘ execrable circular groove.” 

ANOTHER RICHARDS, 


would have to be| 
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if the balancing be done by the not extraordi- 
narily skilled hands usually entrusted with 
such work, the wheels look as though they 
had been used as shotgun targets at short 
range, being completely riddled, so that they 
can no longer be depended upon to hold 
nails securely, nor to hold themselves to- 








gether, and are therefore worthless. 

A much neater, more workmanlike, better, 
and in the end more economical plan has 
been devised by Mr. John J. Grant, and put 
into use at the works of the American Sew- 
ing Machine Co. He bores four holes, about 
an inch in diameter, almost. through the 
wheels. The holes are equidistant from each 
other, and situated about as shown in the 
sketch. They are covered by thin pieces of 
metal, held in place by two screws, and ar- 
ranged to be swung off to one side, as shown. 
The usual arbor, rolling upon level straight 
edges, is used for balancing, and in the holes 
are placed small strips of lead, about equal 
in length to the depth of the holes. These 
strips are so disposed as to balance the wheel 
perfectly, and, when running, are kept firmly 
in place by centrifugal force. After the 
proper strips are in place,:the sheet metal 
covers are swung into position over the holes 
and the screws tightened. 

A wheel made inthis way may be painted, 





to protect it from the action of moisture, and 





BALANCING POLISHING WHEELS. 


looks like a thing designed and made for a 
certain definite purpose, instead of like a 
mere makeshift, and is also more safe. Care 
should be taken in putting on the sheet-metal 
caps to arrange to have the slots opening out- 
wards, as the drawing shows them; if other- 
wise, ard the screw should become loose, the 
cap would swing out and the operator would 
probably lose some fingers. ] 
es << 

It is an excellent thing in newspaper work 

for the writer to have some conception of the 
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balancing. As everyone having experience | 
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| Subject upon which he writes. The tech- | 


shall be said of the technical writer who gets 
beyond his depth ? He is likely to struggle as 
fruitlessly as the daily reporter who is igno- 
rant in relation to that about which he writes. 

The foregoing is prompted by reading the 
efforts of a technical contemporary to ‘‘re- 
port” the proceedings of the recent Master 
Mechanics’ Convention. In this report as 
accomplished an engineer as Mr. Lauder is 
credited with favoring the ‘‘ expansion of 
smoke arches and straight stacks,” and is in 
favor of using ‘‘ extension smoke-stacks.” 

This is rich enough to be credited to some 
daily reporter, working on space, but alas ! 
it is from a technical journal. 

Then we read of stacks ‘‘extended at the 
the base and pointed at the top,” whatever 
the writer referred to may mean, and also of 
the advantages of the ‘‘ midfeather tube,” 
and so on. 

When a writer for the technical press sets 
out to write on subjects strange to him, it 
would be a good thing, sometimes, to get the 
much despised daily reporter to overlook the 
terms he uses. He would generally make an 
improvement on them, or at least put them in 
such shape as to enable the reader to guess 
what was referred to. 

——*4e—___——_- 

There seems but little reason to doubt that 
a bridge will be built across the Hudson 
River, between New York and 
New Jersey, for the accommoda- 
tion of all railroads having oc- 
casion to use it. The bridge is to 
consist of a single span, 140 feet 
above high water. The construc- 
tion of such a bridge will be 
one of the greatest undertakings 
of the day. 

ciate Aiea 
Notes on the Expansion of 
Steam. 





By Ricaarp H. Buen. 





EIGHTH PAPER. 





The object of a steam-jacket 
should be to prevent the forma- 
tion of moisture within the cylin- 
der, by heating the cylinder suf- 
ficiently to prevent all internal 
condensation. When a jacket is properly 
designed and operated, all condensation 
of steam -due to the work of expan- 
sion and to radiation and conduction is 
transferred from the cylinder to the jacket, 
and all water of condensation should be re- 
moved from the jacket as soon as formed, by 
a pumporan efficient automatic trap. Steam- 
jackets, designed and operated in the man- 
ner briefly outlined above, invariably pro- 
duce considerable economy ; and it is by 
neglecting one or more of these essential 
points that many steam-jackets 
are a source of waste rather than 
economy, so that a number of 
experienced engineers do not re- 
gard steam-jackets as desirable. 
For -instance, steam-jackets are 
sometimes so arranged that the 
steam admitted to the cylinder 
passes first through the jacket, 
where it is partially condensed. 
Such jackets are usually waste- 
ful instead of economical, be- 
cause they increase the condensing 
surface, and actually add moisture 
(instead of preventing its form- 
ation) to the steam admitted into 
the cylinder. In other cases the 
jackets are not drained efficiently, 
and are thus changed from heat- 
ers into condensers. The prin- 
ciples for designing and operating 
steam-jackets so asto produce the 
highest efficiency may be sum- 
marized as follows : 


H 


1. Jacket all condensing surfaces with 


with them knows, they must be frequently | nical press is prone to criticise the attempts | live steam. 


re-balanced, usually every time a fresh coat | 


|of reporters on the daily press to tackle | 


2. Do not admit any water into the jackets, 


of emery is put onto them,and the usual prac- | | technical subjects, and their criticisms usu- ‘and remove all water of condensation as 
, tice is to drive nails into the sides of the | 


wheels, some or all of which must be pulled | 


| peated, so that after a short time, especially | 


‘ally have a funny point to them. When a| 


| writer essays to write about things he is not | 
| . . 
| Out the next time the balancing process is re- | acquainted with, he, in the language of the | the jackets to the boiler, using a return- -trap 


| small boy, is likely to get left. But what | 


soon as formed. 
3. Return the water of condensation from 


or a force-pump. 
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4, Cover the external surfaces of the jacket 
with a good non-conductor. 

Steam-jackets satisfying the foregoing 
conditions will be effective heaters, and will 
produce considerable economy. To _ illus- 
trate the advantage of high temperature in a 
steam-jacket, some experiments recently con- 
ducted in Europe may be briefly cited : 

Test of a jacketed steam engine with high- 
pressure steam tn jacket. 


Pressure of steam ~ 
in jacket lbs. per sq. in. 


Item. 
176. 54.2 
Duration of trial, .... 6h.18m. ‘7h. 11m. 
Initial pressure, Ibs. 

DOPE. die o15 66555 5 as 56.6 56.2 
Indicated -H.P...-.... 25.9 25.67 
Pounds of water 

hourly per indica- 

2.0 il il eee APS 19.6 23.5 


When a steam-jacket acts so efficiently as 
to prevent the formation of moisture within 
the cylinder, the curve of expansion, instead 
of following Mariotte’s law, where the press- 
ure varies inversely as the volume, is a curve 
of dry saturated steam, in which the press- 





Fig. 8 
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latter curve is also called the adiabatic curve, 
or curve of no transmission of heat, of a 
perfect gas. The table which follows shows 
the pressures at various points of the expan- 
sion, and the values there given were used in 
laying out the curves of Fig. 8. 

In determining the effect of a steam- 
jacket upon the economy at the various 
points of cut-off assumed in this (discussion, 
the problem may be treated in two ,{ways: 
The effect of the addition ofa jacket 
to the ‘engine as already designed ‘may be 
calculated ; or the dimensions of a jacketed 
engine to produce the required horse-power 
may be computed. Since the effect of add- 
ing an efficient steam-jacket is to reduce the 
effective: pressure, the effective horse-power 
will also be diminished to some extent, if the 
first method of calculation is adopted. But 
the general formulas already published show 
the manner of proportioning an engine 
to develop any required horse-power when 
the mean effective pressure is determined ; 
so that, whichever mode of calculation is 
chosen, all the necessary data for the other 
calculation will be given. It will abbreviate 
the discussion, without 
detracting from its clear- 
ness, to assume that all 
the changes to be made, 
commencing with the ap- 
plication of a steam- 
jacket, are to be effected 
with the engines whose 
proportions have already 
been determined. 
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© The problem now pre- 
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ure varies approximately, inversely, as the 
17th power of the 16th root of the volume. 
This curve falls slightly below the isothermal 
curve, so that the mean effective pressure of a 
steam engine with an effective steam-jacket 
is generally slightly less than it would be if 
. the jacket were removed, the initial pressure 
and point of cut-off being identical in the 
two cases. A graphical illustration of this 
statement is given in Fig. 8, where it is sup- 
posed that steam at an absolute pressure of 
100 pounds per square inch is expanded 8 
times. In an unjacketed cylinder, an iso- 
thermal curve B H would be produced ; 
while the curve for an engine with an effi- 
cient steam-jacket would be B F. Two 
other curves of expansion are shown in. Fig. 
8, which will be briefly explained, and will 


be considered more fully hereafter. 








EXPANSION OF STEAM, INITIAL PRESSURE 100 
LBS. PER 8Q. IN., CUT OFF AT 3”, IN A CYL- 
INDER HAVING A STROKE OF 24’. NO 














CLEARANCE. 
= Absolute pressure, pounds per sq. in. 
“Ss : a - am 
ges | | & £6 q 
a | 2 2. Bee. $ 
Hel | Egy | Edn, $2820 thy 
eee | 2. 2S aovnseo nm 
Zoo | —€s9 | $38 BREBZQ BR 
gH5 | 3° | »” (|Sgah | 8 
g*| eS |B (gee | 3 
a | ) # |7e3 o 
1 | 100 | 100 | 100 100 
2 |100 | 100 (100 | 100 
8 | 100 | 100 100 100 
a’ | | %38.6 68.1 66.7 
5 60 | 58.1 50.6 48.7 
6 | 50 | 47.9 | 89.7 | 87.7 
q 42.9 40.7 82.4 30.4 
8 37.5 34.8 27.1 25.1 
9 33.3 81.1 23.1 21.3 
10 30 27.8 20.1 18.4 
11 27.3 25.2 7.7 «| 38.1 
12 | 25 22.9 15.7 14.2 
13 23.1 1.1 14.2 12.7 
14 21.4 19.3 12.8 11.4 
15 20 18.1 1:7 | 104 
16 18.8 16.9 10.7 9.5 
ee ee 15.7 9.9 8.7 
18 | 16.7 | 14.9 9.2 8.1 
19 | 15.8 | 14.1 8.5 | 7.5 
20 15 13.3 8 6.9 
21 14.3 12.7 7.5 6.5 
22 13.6 12 7 6 
28 18 | 11.4 6.6 5.7 
24 12.5 11 6.8 | 5.4 





B G represents the curve of expansion of 
superheated steam, when superheated below 
the temperature of gaseity. 

B His the curve of expansion of super- 
heated steam when in a gaseous state, This 





sented is to calculate the 
theoretical effect of jack- 
eting the steam engines whose dimensions 
are given in the table published inthe AMER- 
ICAN Macurinist of June 30, 1888, being 
careful to make no assumptions which do 
not accord fairly with good practice. 
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A New Center Rest. 
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The accompanying cut shows the con: 
struction of a lathe center, or steady rest, 
the invention of Henry B. Gould, 42 Prairie 
avenue, Providence, R. I. 

Every lathesman is familiar with the ob- 
jectionable features of the ordinary rest, viz., 
the necessity for first turning a place on the 
work to which the rest jaws can be applied, 
which place must be turned as true, and 
must afterwards wear as true, as the finished 
work can be, because the truth of the work 
depends upon the truth of the part to which 
the rest jaws are applied at the time of 
finishing. It is also impossible to use the 
ordinary rest upon shapes other than round, 
without first applying a sleeve or collar 








centered and held in place by set screws. 
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correction of errors in micrometers, 





a 





and other measuring tools, caused by 
wear, accident or abuse. The advan- 
tages of such standards are well known, 
the principal bar to their use being 
their cost. 


























New CENTER Rest. 


It is the object of. this rest to avoid these 
difficulties by providing a working bearing 
in the rest itself, in the manner shown by the 
cross-section. The jaws have their seats in 
the usual slotted recesses, which are made 
parts of a ring which is turned true, and has 
a bearing in the rest which is turned out to 
receive it, and of which it is a part. In this 
way the ring and jaws revolve with the 
work, the truth of which depends, of course, 
upon the centering of the ring, and the truth 
of its bearing in this rest, which is so large 
as to prevent serious wear during the progress 
of a job. 

This provides for the work coming out 
true at the finish. 











Standard Reference Disks. 





To those of our readers who have had ex- 
perience in the matter of the maintenance of 
standard sizes, it is unnecessary to speak of 
the advantages of having in the shop, and at 
all times conveniently at hand, some stand- 
ard of sizes to which reference can be made, 
not only for the making of shop tools of uni- 


It is with the object of furnishing 
standards available for the uses in- 
dicated, and also to some extent for use 
as working or internal cylindrical 
gauges, and at a low cost, that the 
Standard Reference Disks illustrated 
herewith are being introduced by the 
Brown & Sharpe Mfg. Co., of Provi- 
dence, R. I. 

As the engraving shows, they are round 
washer-shaped pieces, made to be used either 
with or without handles. They are made of 
steel, hardened and ground accurately to 
size, the smallest being }', and the largest 
8” in diameter. The sizes vary by sixteenths 
of an inch, 45 disks, with six handles, con- 
stituting a set. With the handles, they may 
be used as internal cylindrical gauges, but 
are designed, however, to serve principally 
as reference, not as working gauges. They 
are as accurately ground to size as the cylin- 
drical gauges furnished by this company, 
but, of course, are not claimed to be equal 
to them in all respects, because the measur- 
ing surfaces are not so large, and the wear is 
correspondingly greater. They can be used 
also as standards, with which working gauges 
may be compared, and for setting calipers, 
grinding snap gauges, etc., answer every pur- 
pose, and having sufficient measuring surface 
to last for years. 

They are furnished in sets of forty-five 
disks, with six handles (those on the }” and 
ts sizes being permanently attached), packed 
in a suitable box, or singly, as may be de- 
sired, by the makers, as above. 


———_+-—__ 


Brockett’s Improved Metallic Packing. 





The engraving shows the construction of 
this packing so clearly as to leave little neces- 
sity for description. 

It differs from packing of somewhat 
similar construction, formerly in use, 
in having an arrangement of ball and 
socket joints, by means of which the 
packing automatically aligns itself with 
the stem or rod. 

It will be observed that the packing is set 
against the rod by the pressure of steam, 
which pressure is relieved during exhaust, 
thus teducing the friction. 

This packing is manufactured by W. E. 
Brockett, Berlin, Wis. 


——--___ 


A continuous automatic railway brake, 





form accuracy, but also for the detection and 





IMPROVED METALLIC PAcKING, 


worked by steam, has been invented by 
Mr. R. H. Orton, of 11 Queen Victoria 
street, London, where its action is demon- 
strated by means of a model one-quarter full 
size. Under each carriage is placed centrally 
a longitudinal brake-bar of steel, having 
mechanism attached to it by means of which 
the brakes can be simultaneously put on from 
either end of the train throughout its whole 
length. The driver does this by means of a 
steam cylinder and piston, and he can either 
instantly and simultaneously release them or 
keep them fully or partially on for any length 
of time. The brakes are operated by the 
guard by means of a store of force, consisting 
of a coiled spring, under compression, in a 
cylinder placed beneath the van. By means 
of a quick screw motion, controlled by bevel 
gearing in the van, he can apply and release 
the brakes with facility, but not so quickly 
as the driver can with the steam cylinder. 
The carriages are fitted with central buffers 
and are also coupled centrally. The auto- 
matic action of the brake was shown to be 
brought into play in the event of the coup. 
lings breaking. It is stated that in no case 
could any portion of the train become de- 
tached unless the brake-bar itself was broken 
as well as the couplings, and that if that took 
place the brakes would be locked full on. 

This represents one of the attempts to im- 
prove automatic brakes, about which little is 
known at present, but it isa move in the 
right direction, from which something is 
likely to come, 
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Locomotives for New South Wales. 





The never-ending controversy regarding 
the comparative merits of American and 
English locomotives has again broken out 
with increased force. Some time since, we 
noted the discussion going on between 
Canadian and English engineers regarding 
the matter, the Canadians, as a result of their 
experience, upholding the American design. 
The seat of war is now transferred to that 
other.colony of Great Britain’s, which she 
kindly allows to have a share in the adminis- 
tration of its own affairs, Australia, or, more 
properly, New South Wales. It seems that 
the ‘‘ Minister of Public Works” for New 
South Wales, after some experience on the 
roads there with both the English and Ameri- 
can locomotives, came to the same conclusion 
arrived at in Canada, 7. e., that the American 
engines were better adapted to the service, 
and should be exclusively employed. This 
conclusion was based upon actual comparison 
of the engines upon the same system of 
roads, but with American engines built some 
ten years ago, since when, as every American 
interested in the subject knows, some decided 
advances have been made in the construction 
of locomotives in this country. This Minis- 
ter of Public Works, being in Australia, 
could hardly be expected to do what is 
sometimes difficult for Americans to do 
themselves, 7. ¢., keep track of American 
improvements in locomotive construction; 
and when a number of new locomotives 
came to be required for the roads under his 
charge, he very naturally preferred those 
which had given the best satisfaction in 
actual use ; and not knowing of the advance- 
ment made in the art of locomotive building 
in this country since they were built, very 
naturally concluded that they were still the 
best engines obtainable for the service de- 
manded, and insisted that the proper thing 
to do was to have Australian builders dupli- 
cate them exactly, giving as his reasons, not 
only that they were the best, but that any 
departure from them in design would, by in- 
creasing the number of types of engines in 
use, increase the cost of maintenance—a fact 
which every railroad man will at once 
recognize as true, and not to be overlooked 
in the selection of additional engines for the 
equipment of a road, unless some decided 
compensating advantages are to be secured 
by the adoption of different designs. This 
New South Wales official, being so far re- 
moved from America, could hardly be ex- 
pected to be fully posted regarding recent 
advances, and therefore, for the reason given 
above, opposed any change. But finally, for 
some reason, it was thought best to ask the 
American builders (the Baldwin Locomotive 
Works) what they would duplicate their 
former engines for? In their reply to the 
inquiry they said: ‘‘ Since the Consolidation 
and American type locomotives to which you 
refer were built, the advancement in locomo- 
tive practice in this country has been so con- 
spicuous that we feel we would not be doing 
justice to your Government nor to ourselves 
to furnish drawings for perpetuating those 
engines.” They also mentioned the lines 
upou which improvement had been made, 
stating that greater economy of fuel had 
been secured as well as decreased wear due 
to slipping. Hngineering thereupon says that 
«* A more complete and trenchant condemna- 
tion of the original engines could scarcely, 
we think, have been framed”; calls it ‘‘a 
Nemesis ” for the Minister of Public Works, 
and declares that such an eaposé ought ‘‘ to 
convince the head of the New South Wales 
Government of the necessity for at once 
making radical changes in the management 
of the railway department ;” all of which 
strikes us as being somewhat amusing. 
There is no journal with which we are 
acquainted for whose opinions and statements 
we have more respect and confidence ; but 
we cannot avoid the conviction that this 
attack upon the Australian official is due 
entirely to the fact that he was fair-minded 
enough to throw prejudice to the winds and 
commend for use upon the roads controlled 
by him, the locomotives which, in actual 
service, had given the best results. We 
cannot doubt that, had he recommended the 





duplication of the English engines, for the 
reasons given, and had afterwards received 
from the makers such ‘‘a complete and 
trenchant condemnation” of them, there 
would have been no attack upon him. 

The fact that the Baldwin Locomotive 
Works stated that the engines built by them 
ten years ago had been superseded by better 
ones, in no wise affects that other fact, that 
the New South Wales official found the old 
American engines to be the best ones on the 
road, and it seems to us that when he recom- 
mended for duplication the best engines he 
had any knowledge of, he simply followed 
the dictates of common sense and the teach- 
ings of all railroad experience. 

The particular kind of ‘‘complete and 
trenchant condemnation” alluded to is being 
indulged in very largely in this country, not 
only by locomotive builders, but by those 
engaged in almost every other branch of 
machine building, and the freedom with 
which they adopt new ideas, change their 
designs and throw away the old ones, ‘‘ con- 
demfing” them by announcing that they 
have something better, is the chief reason 
that Canadian, New South Wales, and South 
American railway officials are discovering, 
and will probably continue to discover, that 
American locomotives are superior to any 
others. 
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In Bad Taste. 





The ‘‘New York correspondent” of 
Engineering (London) in a recent article 
published in that journal upon ‘‘ The City 
of Boston,” while illustrating and describ- 
ing many of the admirable features of that 
city, seems unable to rise above the petty 
and senseless jealousy of feeling and senti- 
ment too much entertained by New Yorkers 
for the city and people of Boston, and asa 
preliminary to his article, proceeds to slur 
the city and its people in a manner wholly 
uncalled for, and in bad taste, especially 
considering that it is written presumably by 
an American to a foreign journal, the vast 
majority of whose readers will be entirely 
unable to make the proper allowances for it, 
which would be made by any American; 
since all Americans would at once perfectly 
understand the animus of it. 

Further along in the same article he goes 
out of his way, and introduces something 
entirely foreign to his subject, apparently for 
the sole purpose of offering a wanton insult 
to a large class of American citizens, as un- 
called for as it is senseless, and which we do 
not think would be published by any reputa- 
ble journal in this country. 

Every American of any intelligence what- 
ever, no matter what his opinions may be as 
to the virtues of our Irish citizens, and the 
organization of the Knights of Labor, knows 
that to speak of them as though one included 
the other, and to apply to both indiscrimi- 
nately the terms ‘‘turbulent bog-trotters,” 
‘lot of drunken, swaggering, singing cattle 
thieves” is an insulting misrepresentation, 
and we are surprised and regret very much 
that a journal of the very high standing and 
character possessed by Hngineering should 
have made the mistake of allowing an 
American to smirch its columns with such 
stuff, so entirely foreign to engineering 
matters, and so utterly untruthful and un- 
called for. 

Pe 

One of the outcomes of the engineer’s 
strike on the C., B. & Q. road is the prosecu- 
tion of some of the brotherhood members for 
attempts to use dynamite, soda, and emery 
for the purpose of disabling trains. And the 
effort is made, in some quarters, to fasten 
these attempts upon the officers of the broth- 
erhood, and the brotherhood at large. We 
believe, and sincerely hope, this will fail. 
There are not a dozen men in _ the 
country that believe the brotherhood is re- 
sponsible for attempted outrages on the C., B. 
& Q., and if it shall be found to be a fact 
that brotherhood men have been engaged in 
attempts to injure the rolling stock or the 
road, it will make no difference in public 
opinion. The brotherhood has for years been 
recognized as one of the most conservative 
of labor organizations, and, without refer- 





ence to the wisdom of their strikes, they have 
always fought their battles without resort to 
incendiary measures. Unjustly condemning 
such an organization as the Brotherhood of 
Locomotive Engineers is likely, if it suc- 
ceeds in injury to it, to pave the way for 
an organization that will adopt less conserva- 
tive methods in its disputes. 

We believe, as we have previously inti- 
mated, that the attempt to connect the broth- 
erhood with the outrages on the C., B. & Q. 
will end in failure. 
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Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
to common-sense methods. 

Every question, to insure any attention, must invart- 
ably be accompanied by the writer’s name and address. 
If so requested, neither name, correct initials nor loca~ 
tion will be published. 

















(846) J. M., Rock Bar, Idaho, asks: 
Please give me arule for finding gears for cutting 
threads on the lathe. A.—You will find a compre- 
hensive rule forthisin Question and Answer No. 15, 
issue"of Jan. 14, present volume. 


(847) J. G. S., Claytonville, Ill., asks: 
Why isit that steel boilers will leak on first firing, 
and iron boilers will not? A.—Steel boilers, if 
properly constructed, are no more likely to leak on 
first firing than iron boilers. 


(848) A. L., Scranton, Pa., writes: Please 
let me know how to set the taper on a lathe to chase 
threads ona taper tap. A.—You will find direc- 
tions for setting the lathe in the answer to Question 
196, issue of April 14, present volume. Set the 
center line of the tool at right angles to the center 
line of the tap. 


(849) W. J., Rochester, N. Y., asks: 
How much power will be required to turn a 30-inch 
propeller wheel from 350 to 400 revolutions per 
minute; pitch 45 inches? A.—According to A. E. 
Seaton’s formula it will require about 50 indicated 
horse-power to turn it at the rate of 400 revolutions 
per minute. 


(850) E. F. M., Louisville, Ky., asks: 
Will a casting with chilled parts remain unchanged 
in going through the process of turning it to mallea- 
ble iron; or will this process anneal or destroy the 
chilled parts of the casting? A.—Generally, chilled 
castings are not suitable for this process; in any 
case if tne attempt is made the chilled parts of the 
castings will be destroyed. 


(851) C. H. G., Hamilton, Ohio, asks: 
Please give me areceipt for varrish to preserve 
drawings. A.—Our practice is to dissolve white 
shellac in alcohol, both of the best quality. Only a 
small amount of white shellac in proportion to the 
amount of alcohol will be necessary; the varnish 
should have a consistency which will enable you to 
apply it easily with an ordinary flat varni-h brush. 
Keep the varnish closed tightly when not in use. 


(352) J. H. B., Kingston, Ont., writes: 
Can you give me a receipt fora pulp made from old 
papers, suitable for filling cracks in floors? It is,‘1 
believe, a sort of papier-maché, and if I remem- 
ber right has flour paste with it. A.—We do not 
know of any receipt for a pulp for this particular 
purpose, but it seems to us that it can be made in 
the same manner as papier-maché, namely, aplastic 
material formed of cuttings of the paper, boil<d in 
water, beaten to a paste in a mortar, and then 
mixed with a solution of gum-arabic size, to give 
tenacity. For your purpose we believe that flour 
paste can be used in place of gum-arabic. 


(858) D. D. L., New York, sends a sketch 
of some pulleys and belts and asks some questions 
regarding the relative speed of the pulleys. Weare 
not sure that we understand the drift of the ques- 
tion, but it seefns to be somebody’s opinion that the 
size of the shaft upon which these pulleys run has 
something to do with the speed of the pulley ; which 
is a mistake. A wheel 4 feet in diameter will run at 
half the speed of one 2 feet diameter practically. 
without regard to size of shaft. For close calcula 
tions, however, or for high speeds, it is necessary to 
take the thickness of the belt into consideration. 


(354) J. S., Newark, N. J., asks: 1. 
What is the use of the bridge wall in the furnace of 
steam boilers? A.—The obj: ct of the bridge wall is 
to form a combustion chamber, so that the un- 
combined gases of the air and fuel may be brought 
by mixture into contact while still at a sufficiently 
high temperature for combustion. 2. When the 
gauge shows 80 pounds’ pressure in the boiler, what 
mean effective pressure can we get on the piston? 
A.—That depends on the point of cut-off. The M. 
E. P. is generally measured from the indicator cards. 
38. What is the object of stays in the steam room 
and water space of steam boilers? A.— Tostrength- 
en the boiler and prevent all‘undue stress on the 
plates of the boiler. If these stays are correctly 
distributed throughout the boiler, all the different 
parts of the boiler will be equally strong. 4. What 
is the temperature of the steam, when the steam 
gauge shows 60 pounds per square inch? A.—About 
309.8 degrees Fahr. 
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(355) W.L. F., Augusta, Me., asks: Will 
you kindly inform me of some cement that will 
stick rubber to turred cast-iron? A.—See answer 
to Question 425, in the AmMERTCAN MacaINist, (ct. 
22, 1887. 


(356) J.B. G., Carbon Hill, Ala., asks: 
What is the rule for finding the weight to be 
placed on the lever of a safety valve, to blow off at 
a certain pressure? A.—See AMERICAN MACHINIST 
of Dec. 6, 1884. 


(357) H. R., St. Louis, Mo., sends us an 
example for finding the position of the weight ona 
safety valve lever, and asks us to state whether bis 
solution of the problem is correct. A.— Yes. We 
have answered this question by mail, but it failed to 
reach you. 


(358) G. L., Allegheny, Pa., writes: 
Would you please inform me of some good work on 
hydraulics—one suitable for an engineer of a steel 
works, pertaining to the construction of hydraulic 
cranes, accumulators, etc.? A.—You may find the 
information you are seeking, in the work on “ Hy- 
draulic Power and Hydraulic Machinery,” by Henry 
Robinson. 


(359) E. H. W., Kansas City, Mo., writes : 
We had a dispute as to the center of a revolving 
shaft. I claim when a shaft revolves its true 
center is at astandstill; for if. it still revolves it 
certainly must not yet be its center. Would you 
kindly give your opinion? A.—Every point ina re- 
volving body must be in motion, therefore a point 
in the center of the same body cannot stand still, 
but will move about itself. 


(360) R. W., Philadelphia, Pa., asks: 
What is meant by the leading side of a locomotive? 
A.—The term “leading side of a lozomotive” is 
generally applied to the right-hand side of the en- 
gine, because the crank on the right-hand side when 
the engine is going ahead leads, or goes ahead of 
the crank on the left-hand side. 2. If the wheels 
were taken out from under the locomotive, how 
could you tell the leading side by the wheels? 4.— 
Unless prevented by an unequal wear, either one of 
the wheels can be put under the right hand side, or 
the so-called leading side of the engine. There is no 
leading side to the wheels. 


(861) E. L. M., Sherbrooke, Canada, 
writes: We have an argument about balancing en- 
gines. A claims that to balance an engine correctly 
(horizontal engine) the piston, crosshead and con- 
necting-rod should be hung on the crank and the 
whole. amount balanced. B claims that it is only 
necessary to do it that way for upright engines, 
but for horizontal engines only a part of the weight 
of the connecting-rod should be balanced. Which 
is right? A.—See Article on Balancing the Running 
Parts of Steam Engines, by J. C. Hoadley, AMERICAN 
Macuinist, Nov. 29, 1884. 


(362) J. W., Pittston, Pa., sends us a de- 
scription of an engine of peculiar construction. 
The engine is manufactured by Gohlis, Leipzig. 
Our correspondent asks us to explain the princi- 
ples upon which the engine works, so as to enable 
him to. meet with better success than heretofore in 
making a similar engine to work satisfactorily. 
A.—We have never seen an engine of the kind men- 
tioned, and are not acquainted with its principles, 
and therefore cannot advise how to overcome the 
trouble. If you send us a drawing of the engine, 
we may beable, and will be glad to help you. 


(368) W. J. B., Brooklyn, N. Y., writes: 
1. I have heard it stated that the longer the handle 
of a screw-driver the greater the power that can be 
applied by its use. Is it so? A.—It isnot so if the 
screw-driver is held straight in line with the screw. 
Tf it were to be deflected to one side, it might then act 
as a lever, the effect of which would depend some. 
what uponits length. 2. How can I learn photog 
raphy witbout an instructor, and what would an 
outfit for a beginner cost? A.—The outfit will cost 
from $10 to $100, according to quality and quanti- 
ties. By writingto the makers of such outfits you 
will get descriptions and prices, and also can ob- 
tain of them full instructions in their use, after which 
it is a matter of skill and practice. 


(864) M. 8. & Co., ———, ask: 1. What 
is th best and quickest way of making spiral- 
springs from 2” to 3’’ diameter, about 12’ long, of 
iron wire, from No. 15 to 17? We tried to mak- 
them on a mandrel] with a thread cut on it, but that 
is very slow. A.—A speed lathe and an arbor prop_ 
erly managed is not, we think, a very slow method 
of making such springs, but the best way is to use 
a special machine for the purpose. Such machines 
can be obtained of regular builders. 2. Whatisthe 
best fixture to put on the bundle to prevent the 
wire from becoming entangled? A.—Put the coil 
of wire upon a reel, which will freely turn, and 
raised from the floor enough so that the wire will 
pull off straight. 3. What is the best thing for var- 
nishing a machine so as to bave a nice smooth 
varnish, which will dry quickly? A.—The best 
thing for this is to get the advice, if not the services 
of a competent painter. 


(865) G. W., Waukesha, Wis., writes: 
If all the gain (given in your answer to my Question 
139) to be obtained by compounding is inch in the 
diameter of the high pressure cylinder, it will be 
more than lost in condensation and expense and 
weight of an extra cylinder, steam jackets, etc. As 
you say nothing about stroke of piston, and I men- 
tioned that stroke and cut-off were to be the same, 
1 infer that each cylinder of the compound is 60 
inches stroke. A.—Your question led us to believe 

hat the stroke could not be changed, and therefore 





the stroke of each cylinder in the compound engine 
is 60 inches. as you-correctly infer. But the steam 
inthe compound engine is cut off sooner, so as to 
obtain about 12 expansions. The aim in adopting 
a compound engine is not to reduce the diameter of 
the cylinder, but to obtain the greatest economy of 
fuel, which you do not seem to consider. 


(866) E. I., Philadelphia, Pa., writes: 
1. Please inform me how to figure out the formula 
to proportion a bolt 414” diameter; also its head 
and nut. I have the formula, but wish to see it 
figured out. A.—The width of the head across the 
sides would be, fora rough head, 1% times 414” + 
14"’, which would be 6%". If finisbed it would be 
1-16’ less. The thickness of the head equals one 
half this, 3144”. The width of the nut will be the 
same as the head, and its thickness will equal the 
diameter of the bolt, 444. Such a bolt if standard, 
will have 2% threads per incb, and a diameter at 
root of thread of 3.&25’". 2. What is the ¢cifference 
and how do you choose a file for steel. iron, or 
brass? A.—There is practically no difference in the 
files. The same file may be used for either purpose, 
but cannot be used for brass after having been 
dulled by use upon the other metals, and in fact it 
1g better in practice to have separate files for each 
of the different metals; though the files may be 
originally just alike, with theexception that for 
simply removing stock from tcol steel by filing, it is 
not advantageous to use as coarse files as may be 
used to advantage upon softer metals. 


(867) Ned, ———, writes: We have an 
argument relating to the size of steam chest. The 
steam chest cover is 4 inches from the back of the 
valve (an ordinary D valve). B got it into his head 
that there was too much space between the valve 
and steam chest cover, and that the steam in this 
space would expand and be lostinthe cylinder. He 
said that the nearer you could get the size of the 
chest to that of the steam pipe the better. To re- 


duce the space between the steam chest cover and 
the back of the vaive he bolted a box inside the 
cover, making a steam-tight jomt. Now, was there 
anything gained by the use of this box? A.—There 
is nothing gained by the use of this box. ‘The idea 
that the steam in the chest wi'l expand and be lost 
is incorrect. Only the steam in the cylinder and in 
the steam port will expand; during the timé that 
expansion tak+s place, the steam in the chest will 
attain its maximum pressure. In connection with 
this subject we may state that itis always advisa- 
ble to make the steam chest as smallas possible, so 
as toreduce its outer surface and prevent the loss 
of neat by rudiation; a small steam chest is also 
advantageous in engine which must be stopped 
quickly, because the smaller the steam chest the 
less steam will have to be worked off in stopping 
the engine, and consequently the engine can be 
stopped quicker with a small steam chest than with 
a larger one. 
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See Grant’s Gear advt. on back page. 
Link-Belting. 
Send for Catalogue of Link-Belting. 
Over 50,000,000 feet of Link-Belt in use. 
Link Belt Machinery Co., Chicago and N. Y. 
See our new. designed engine lathes in Cincinnati 
Centennial Exposition, Lodge, Davis & Co. 
See our new designed drill presses in Cincinnati 
Centennial Exposition, Lodge, Davis & Co. 
See our new designed shapers in Cincinnati Cen- 
tennial Exposition, Lodge, Davis & Co. 
See our new designed brass working tools in Cincin- 
nati Centennia! Exposition, Lodge, Davis & Co. 
2,000 feet of space in Cincinnati Centennial Expo- 
sition, Lodge, Davis & Co. 
See special ads. pages 15 and 16, Lodge, Davis & Co. 
Shafting Straighteners. J. H. Wells, Tampa, Fla. 
Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. 
Lamb Knitting Machine Co., Chicopee, Falls Mass, 
Machine work and pattern making. Anderson 
Machine Works, Peekskill, N. Y. 
The Best Upright Hammers run by belt are made 
by W. P. Duncan & Co., Bellefonte, Pa. 
Ligbt articles built to order by the American 
Sewing Machine Co., Philadelphia, Pa. 
R. Dudgeon. 24Columbiast., New York Improved 
Hydraniic Jacks and Roller Tube Expanders. 
Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York. 
_ ‘Swift’ Sight-feed Lubricator; no glass tubes; 
simple, reliable. Swift Lub’r Co., Elmira, N. Y. 
Davis Key-Seating Machines, kept in stock, by 
Manning, Maxwell & Moore, 111 Liberty st., N. ¥. 
“Bradley’s Power Hammers, the best in the 
world.” 20sizes. Bradley & Co., Syracuse, N. Y. 
“The Bulldozer,” a new departure ; forging by 
pressure. M’f’d by Williams, White & Co., Moline, Di. 
Selden Packing, for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., N.Y. 


Brown & Sharpe Mfg. Co.. have a line of ma- 
chinery with S. A. Smith, 23 $.Canal st., Chicago, Il. 
Patents— Whittlesey & Wright, 705 8th st., N. W., 
Washington, D.C. Send tor pamphlet and references, 


Ice and Refrigerating Machines, 124 built, and all 
successful. David Boyle, 521 Monroe st., Cnicago, Hl. 


Mech’l drawings, mach. patterns & models. In- 
ventors’ ideas perfected. J.Valentine, 15 Alling st. 
Newark, N. J. 

For the latest improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co. 138 
Jackson st., Chicago, 111. 

Engine lathes, hand lathes, fine tools, files and 
supplies for machinists and other metal workers. 
Frasse & Co., 92 Park Row. N. Y. 

Machinists’ supplies, brass goods, m’f’rs supplies, 
polishing ‘materials, all kinds wire, metals, etc., in 
any quantity. Jordan & Gottfried, 208 Canal st..N.Y. 

For Best Return Steam Traps, Pressure Regula- 
tors, Positive-Acting Pump Govs., Back-Pressuce 
Valves. T. Kieley, 11 W. 13th st., N.Y. Send for des’n. 


Fine tools and supplies for machinists and other 
metalworkers., Get our prices hefore purchasing else- 
where. Montgomery & Co., 105 Fulton st., N. Y. City. 


Patent Attorney. R. G. DuBois, 916 F. st., Wash- 
ington, D. ©. Service at reasonable rates. Send 
for pamphlet containing list of references. 


Curtis Pressure Regulators. Curtis Return Trap. 
Curtis Damper Regulator. See July 7, n 12. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 


Tpright drills, improved, sizes 21’, 23’, 25’, 28’, 
82’’, 36’ swing: finely made and great capacity; 
write for cuts and prices. Currier & Snyder, Wor- 
cester, Mass. 


W. A. Hoffman, consulting engineer. 108 Liberty 
st.. room 3, N. Y. Mechanical engineering in all its 
branches : working drawings for the transmission 
of power by steam, water, air and electricity. 


Parties requiring milling machine or screw ma- 
chine work furnished, in large or small quantities. 
please write to the manufacturers, F. FE. Garvin & 
Co., 189, 141, 148 Centre st., New York City. 


Contract work of all kinds execnted promptly and 
onreasonableterms. Parties wishing gray iron cast- 
ings in large quantities can make money bv corre- 
sponding with Rawson Mfg. Co., Hornellsville, N. Y. 


A practical treatise on the steam engine, by Arthur 
Rigg, essays on the principles involved in design 
and construction of fixed engines ; 312 pages, with 
96 plates. 4to. cloth, $10.00. E. & F. N. Spon, 12 
Cortlandt st., N. Y. 

For the manufacture of 

Patented articles in line of machine work ; 
Specialties in fine light machinery ; 

Acctrate cam cutting : 

Address Wardwell 8. M. Co.. Woonsocket, R I. 


** Indicator Practice and Steam Engine Economy.” 
Bv F. F. Hemenway. Contains plain directions for 
using the indicator. and making all required calcu- 
lations from the diagram; also the principles of 
economy in operatingsteam engines, and current 
practice in testing engines and hoilers. Price $2, 
postpaid. Published by John Wiley & Sons, 15 
Astor Place, New York. 


* Binders” for the AMERICAN MACHINIST. Two 
styles—the ‘‘Common Sense.” as heretofore sold by 
us and mailed to anv address at $1.00 each, and the 
‘““New Handy.” mailed at 50c. each. The former 
has stiff board covers, while the latter bas flexible 
covers, the full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST PuB’G Co.. 96 Fulton st., New York. 


The series of articles by J. G. A. Meyer, on “‘ Prac- 
tical Drawing,”’ now running in the AMERICAN Ma- 
CHINIST. should be closely folloxed by every stu- 
dent. They commenced with October 23, 1886 issue. 
and up to and including June 30, 1888 issue, 53 arti- 
cles have been so far published. Copies containing 
these articles. sent by mail to any part of this coun- 
try or Canada. at 5 cents each. AMERICAN Ma- 
CHINIST PuBLISHING Co.. 96 Fulton st., New York. 

‘“*Modern Locomotive Construction,” by J. G. A. 
Meyer. The above series of articles, now running 
in the AMERTCAN Macurntet. are attracting the at- 
tention of railwav mechanics all over the world. 
Commencing with the June 27, 1885 issue, 68 articles 
have thus far appeared up to and including. the 
July 7, 1888 issue. Copies containing these articles 
sent by mail to any part of the U. S. or Canada at 5 
cents each. AMERICAN MACHINIST PUBLISHING Co., 
96 Fulton st., New York 




















The Norfolk (Va.) Fuel and Gas Light Company 
will put up a plant. 

Rogers Brothers are building a furniture factory 
at Daw’s Station, Tenn. 


R. P. Rowell is interested in building a woolen 
factory at Barnesville, Ga. 

The San Antonio (Texas) Foundry Company will 
increase its capital stock. 


J.D. Noble, Anniston, Ala., will put additional 
machinery in their boiler works. 


The Keene, N. H., Gas and Electric Light Com- 
pany intends to add an ircandescent plant. 

The Laclede Gas Light Company, St. Louis, Mo., 
propose putting up a plant for electric lighting. 

The Delaware Edison Illumirating Company, of 
Delaware, O., has organized with a capital stock of 
$50,000. 

The Standard Foundry Company, St. Louis, Mo., 
are increasing their facilities for making Standard 
pulleys. 


The city authorities of St. Louis, Mo., are agita- 
ting the question of the city making and supplying 
the gas used. 


The Wyeth City Canning Company has been char- 
tered to start a fruit and vegetable canning factory 
at Guntersville, Ala. 


Jones Bros. will erect a planing mill and a Sash. 
door and blind factory at Columbus,Ga. They will 
employ from 75 to 160 hands. 


The Thomson-Houston Electric Light and Power 
Company, of Hempstead, N. Y., has been incorpor- 
ated. Capital stock, $75,000. 


The Mather-Tucker Electric Company, of Jersey 
City, N.J., has just been incorporated by H. G. 
Cheney and others. Capital stock, $350,000. 

The contract has been let for building the ma- 
chine shop and foundry for Flynn & Emerich, of 
Baltimore, Md. The building will be five-story, and 
58 x 125 feet. 


The American Gas Saving Company, 773 Broad- 
way, N. Y., send us their latest circular of gas- 
saving appliances, consisting of burners, governors, 
gauges, etc. 

The Baldwin Locomotive Works, of Philadelphia, 
have received an order frum the Northern Pacific 
for the construction of fifty locomotives. This 
speaks well for the increasing business of the North- 
west. 


A stock company with a capital of $1,000,000 has 
been organized at Owosso, Mich., to manufacture 
the Stevens patent car axle oiler. J. W. Begole, of 
Flint, is president of the corporation, and Arthur 





Stevens, secretary. 





The new factory of the Curtis & Co. Manufact- 
uring-Company, at 1133 North Second street St. 
Lovis, Mo., is now in full operation in all parts, 
barring the machine shop, for which new tools are 
still arriving. Two Bickford drill presses for this de- 
partment came in this week,and the arrival of a large 
iron planer, bought through Hill, Clarke & Co., is 
momentarily expected. 


The Kansas City (Mo.) Foundry and Machine 
Company, which lately bought out the King Nov- 
elty Manufacturing Company, of Independence, 
has now fully organized, with capital stock of $40,- 
000 paid up. T. B. Ray, president’; T. C. Bradley, 
vice-president and treasurer. They are now build- 
ing a new brick foundry and machine shop at Man- 
chester, a suburb of Kansas City, and expect to he 
in active operation by August 1. 


Hill, Clarke & Co., Boston, Mass., report business 
brisk in the sale of machine tools. Amongst a large 
number of orders recently received is one for a 
complete outfit, consisting of brass finishing lathes, 
monitor brass lathes, engine lathes, milling ma- 
chines, urright @rills, etc., from the Martin Anti- 
Fire Car Heater Company, Dunkirk, N. Y.: also an 
outfit for the Chicago, Burlington & Quincy R. R., 
for their shops at Plattsmouth, Neb. 


There is water-works agitation at Brooklyn, N. 
Y.: Superior, Wis.; Oberlin, Kan.; Fernandina, 
Fla.; Eustis. Fla.; Fort Valley. Ga.: Wellston, Ohio; 
Aroostock. Maine; Narragansett Pier, R. I.: Owosso, 
Mich.; Oxford, N. C.; Windsor, Can.; Anita, Towa ; 
Republican City, Neb.; Gladwin, Mich.: Whitney, 
Neb.; Jefferson. Towa; Fairport, N. Y.; Hinesville , 
Ga.; Berkley, Va.: Wakefield, R. I.; Vermillion, 
Dak.: River Point, R. T. 


The United Electric Light Company. of Spring- 
field, Mass., will move from its present place of bus- 
iness on Taylor street to the foot of State street, 
where it will erect a building 110 ft. x 115 ft., which 
is intended to be fire-proof. A considerable increase 
will be made in dvnamo capacity, which now con- 
sists of two 20-light Thomson-Houston are ma- 
chines, four 45-light divided arc machines of the 
same system, one Thomson-Houston motor genera- 
tor, and three 650-light Westinghouse alternating 
dynamos. The new plant will probably be ready by 
September. 


According to the Kansas City (Mo.) Commercial, a 
large rolling mill will be lccated in Armourdale inthe 
future, but the names of the capitalists backing it 
have thus far been withheld from the public. The 
plant willemploy about 250 men, and a large amount 
of capital will be invested init. It will be located at 
the foot of Thirteenth street and Pony avenue, on 
the line of the Belt Line road. The groand secured 
for the plant extends back to the Kaw river. It is 
ramored that the new company has purchased much 
of the machinery of the old Rosedale rolling mills. 
The machinery is very valuable, and has heen care- 
fully guarded for five or six vears, or ever since the 
Rosedale rolling mills went into bankruptcy. 


Ground was broken Monday morning by Messrs. 
Turner. Dickinson & Co., for their new foundry 
plant in the northwest part of Chicago at the corner 
Of Hoyne avenue, Churchill and Bloomingdale 
streets. The firm will at once build one of the most 
complete plants for heavy foundry work that there 
isin the city. Their main building will be 100 by 
131 feet, two stories high, with a truss roof, leaving 
the interior floor space perfectly clear and without 
pillars. A second building for finishing and clean- 
ing the castings, etc., will be 40x 160 feet. In addi- 
tion to their present melting apparatus, which they 
will move from their foundry on Twentieth street, 
they will put ina new 20-ton cupola, thus giving 
them a large melting capacity. The power will be 
furnished by a 75 horse-power Buckeye automatic 
engine, just purchased. The location of the new 
plant is very favorable, as it is on the Pacific Divis- 
ion of the Milwaukee and St. Paul Railroad, and the 
arrangement of the buildings will be such as to 
facilitate the operation of the plant with the mini 
mum amount of labor. At their old foundry on the 
south side Messrs. Turner..Dickinson & Co. labored 
under many disadvantages, notwithstanding which 
they bave built up a fine business and have gained 
the confidence of a high class of trade.—Industrial 
World. 

A correspondent writes us : Freeport, Ill.. is still 
growing. The canning factory built and operated 
by Messrs. Emery & Keene burned down last 
winter. This spring Mr. Emery associated himself 
with Mr. Williams, and they are building a factory 
near the old site. Mr. Keene and J. D. Diffenbaugh 
& Son have formed a company, and are building a 
factory on the west side of the river. The Henny 
Buggy Company, whose shops now cover about half 
a block, are going to enlarge. and will put up an ad- 
dition 60 by 120 feet, five stories, 80 feet high, of red 
brick and terra cotta, with galvanized iron cornice 
and plate glass fronts. The offices of the company 
will be in this building: also a vault 9 by 17 feet. 
The Stover Manufacturing Company, who built a 
large foundry for light grey iron castings last fall, 
are building a new machine shop and foundry for 
heavy castings near their present foundry. When 
completed the works will consist of amain building 
458 by 250 feet, a wing 110 by 40 feet, and an ell 58 by 
140 feet ; also a light casting foundry 60 by 250 feet. 
Two tracks run in from the railroad. J. L. Robin- 
son, who makes a specialty of spring wagons, bas 
rented the old Stover shops, and will largely increase 
his business. The Freeport Mardware Manufactur- 
ing Company, who make a specialty of spring 
hinges, are compelled to have more room. They 
have purchased a lot and begun erecting shops, 
and have since bought an adjoining lot with large 
buildings, which with what they are erecting, will 
give them ample room, with splendid shipping facili- 
ties, as it extends up to the railroad track. 
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Ernest W. Naylor, consulting and mech. enginer r. 
Plans and estimates for steel work and forge plant. 
Hydraulic presses, cranes, etc ;20 years’ exp. with the 
best English firms. Offices J. "& K., 149 B’way, N.Y. 


Machinists’ ‘Sapolies and Iron. 





New York, July 12, 1888. 
Tron—American Pig—We quote Standard Lehigh 
and North River brands $17.50 to $18.50 for No.1 X 


for Grey ‘Forge. Outside brands ‘are offering at BR ADL FY’S UPRICHT 
lower prices. Bind 
~ *WANTED*— eZ 


“ Situation and Help" Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 


be sent to reach us not later than Wednesday morning 
Sor the ensuing week's issue, 

























1832. 


Combines all the 

best elements es- 

P sential in a first- 
class Hammer. 

r Has more good 

points, does 
more and 


Established 





Wanted—Men to examine S. S. planes; see p 11. 


A mechanical draftsman, with experience, wants 
a position. Address F. D., Am. MACHINIST. 


A mech’! draftsman, graduate from a polytechnic aT ae 
school, wants position. Address W.K.,Am. MACHINIST. ess for re- 
Experienced mech’| draftsman (shop tools, special pairs than 


machinery,) is oe to engagement from Sept. ist] any other Hammer inthe World. 
next ; best of ref. Address Box 1, Am. MACHINIST. 


™ General mach. shop foreman desires to change sit- Bradley’ biaciey $ 
uation; been with present employers 9 yrs ; age 32; 





strictly temperate; Alref. Box 3, Am. MAcuINIST. 


A designer and draftsman wants a situation; is lt 
graduate from technical school, and has experience 
as machinist. Address K.,.Am., MACHINIST. 

Wanted—A practical designer and draftsman, to 
make new drawings for automatic and plain slide 
valve engines. Address Shop, Am. MACHINIST. 


Wanted—Situation as foreman boiler maker by a 
practical man on all classes of work ; 11 years’ ex- 
perience ;“good references. O. K., Am. MACHINIST. 


A man with 14 years’ experience on general ma- 
chinery, is a designer and can handle men, indoors 
or out, wishes an engagement where push will be 
rewarded.", Address No. 33, Am. MACHINIST. 


the e / 
Wanted—Position by mechanical engineer; good | For hard coal or coke. i: J oo” 
draftsman; exp. in hoisting. dredging, and pile} Indispensable in all & e/ements. 
driving machinery ; best of European ref. Address | shops to keep Bradley’s Cushioned Hammers and 
F. M. Hulswit, 157 Monroe st., Grand Rapids, Mich, | ™en fully employed and reduces cost of production. 


Wanted—A foreman to take charge of a small] BRADLEY & CO., Syracuse, N.Y. 
machine tool works, working about 20 men; must ? 

be well up in all the requirements of the position ; 
state age, references and wages expected; young 
man preferred. Box 2, Am. MACHINIST. 


Wanted—Position as foreman boiler maker, by a 
competent man who has had a large experience in 
all kinds of work from marine to locomotive, and 
can give reference as to ability, etc. J. W. T., 
Am. MACHINIST. 


Pen ae at practical ae yes eee, by “< j 
manufacturing company ; to satisfactory man fair p using 
wages and steady employment will be assured. Ad- e i y Sat ae. tae 
dress, giving references and stating experience and rf : firm-hold quick: working 
salary desired, M. D., Am. MACHINIST. “ ia (Not Serew Hasimprov- 
— r-Pipeand other attachments. 
Wanted—A thoroughly competent salesman well =“ Ss Sold by the trade. Send for circular, 
posted on iron-working and wood-working ma- . ————— TOWER & LYON, 
chinery, steam engines and boilers, steam pumps, 2S 95 Chambers Street, New York. 
VIN STEPHENS. 


«With a » manuhic- 
turing experience 
of over half 
acentury, we 
recommend 
these machines 
to be the best, 
simplest, most 
durable and 


Pat. Aug. 30, 1887 J combining all 





etc.: good salary and permanent position for right Successors to MELVIN 
man. Address John R. Wilberton, P. O. Box 16, 


THE DEANE STEAM PUMP CO.,. 


HOLYOKE, MASS., 


New York, Boston, Chicago, Philadelphia, 
St. Louis, 


Manufacturers of 


STEAM and POWER 


PUMPS 


FOR ALL PURPOSES. 


SEND FOR CATALOGUE, 


SECOND-HAND LATHES FOR SALE. 


14 in. x 6 ft., Blaisdel. 14 in. x 6 ft., Star Tool Co. 

16 “* x6‘‘ Ames Manufacturing Co. 16 “* x10‘ Bridgeport. 

18 “ x8‘* Star Tool Co. 22 ** x 8** Star Tool Co. 
1 Davis Key Seater, new, with full set Cutters, $ to 1 in. 


THE HENDEY MACHINE CO... 
TORRINGTON, CONN. 


BEST GAST A 


For MACHINISTS’ TOOLS and DIES DOING CONTINUOUS HARD WORK. 
MILLER, METCALF & PARKIN, CRESCENT STEEL WORKS, 
CHICAGO, ILLS. PITTSBURGH, PA. NEW YORK, N. Y. 


— of ; . 
tae 


OW aogrz aN 














Drill Presses, Shapers, Band, Circular and Scroll 
Saws. Machinists’ Tools and Supplies. Lathes 
on trial. Catalogue mailed on application. 


167 West Second Street, CINCINNATI, 0. Se 


OUR SPECIALTIES, 8, 12, {4 and 18 inch Ladies. 


Kent Ave. and 
South roth St., 
e Brooklyn, N.Y. 


Dyehore of Steam Pumps, Vacuum Pumps, Vacuum 
Apparatus, Filter-press Pumps, Air Compressor &, etc. 

















"Sen ee eae permanent position, a good lron Foundry of l. Shriver & ia | 


man Proronesty experteno ed i ~~  ~ different branch- 

es of fine machine work and tool making; one 

having knowledge of drafting preferred. Address, 333 E. 56th St., ‘ N. Y, City. 
stating age, etc.. Charles Hutchinson, Detroit Elec: 
trical Works, Detroit, Mich. 











+ MISCELLANEOUS WANTS. + 


Advertisements will be inserted under this head a 
35 cents per line, each insertion. 





Crescent Boiler Tube Expander; second to none; 
price in reach of all. Crescent Mfg. Co., Cleveland, 0° 














The Crescent Link Belt Coupling ; something new: 
ence solicited. F. D. Butricks, New Haven, Conn. | yice Castings, Smooth and True to Patterns, 
Light and fine machinery to order: Foot Lathe W c YOUNG & CO Wissuien than 
ao Vs sy Manufacturers of 
chine or foundry speciaities to build. Honesdale 
J. C. Davidson, Prince’s Bay, N 
and STEAM PLANT IMPROVEMENT CO, 
Machine Shop, Port Henry, Essex Co., N. Y. 
order. Fosdick & Plucker, 6th and Culvert streets, 
ata cost of ten cents a week. Send postal for cir- 
For Sale—In Birmingham, Ala., machine shop, 
Opportunity, Am. MACHINIST. 
drawings and superintendi ng the building of ma- 
of the toughest No. 12 and 14 steel wire obtainable, 
For Sale—Machine shop, foundry and forges, to 
present 16 men entirely on job work, which can be 
Olean, N. Y. Heat, 


sample free. Crescent Mfg. Co., Cleveland, oO. 
Wanted—Special machinery to build ; correspond- 
D. J. Kelsey, M. E., designs machinery and iron of very best brands of Pig Iron. 
structures; pat.drawings. 31 Ins.Bid., New Haven,Ct. CASTINGS IN QUANTITY AT FAVORABLE PRICES, 
Cc siiledes for stamp. E. O. Chase, Newark, N. J. 
Wanted - Parties paving a anechaien to E 
build, to correspond w Ox 7 M. MACHINIST. ngine Lathes Hand L th 
licited with parties h ; ’ atnes, 
Vorrespondence solicited with parties having ma Foot Power Lathes, Slide Rests, Eto. 
lron Works. Honesdale, Pa. 
Wanted—A steam engine indicator; must be in 
good order; No. 1 Thompson 5, Seotenvee. Address Cd] TER 
Wanted—Parties having speciaities to manufact- 
ure, correspond with Cedar Point Foundry and 
Wanted—To buy second-hand lathes, planers and A. S. HATCH, President, 15 Sorta | wher 
sbapers of all sizes; must be cheap and in good|s, D. enewsn, Gen’l Man’g’r, | NEW TORK, 
Cine a, Ohio. sig 
How to remove and prevent scale in steam boilers 
cular to Pittsburgh Boiler Scale Resolvent Co., 
Pittsburgh, Pa. 
equipped with best make of new mach’ y; a bargain 
for most any manufacturer with moderate capital. 
=August C. Cogrenaen. M. Am. S.M. E., 24 State 
st. (Battery), N N. Y.;463 Henry st., Brooklyn. Working 
chinery; steam, pumping and gas engines indicated. 
“We wish to communicate with the manufacturers 
also of lig t steel tubing 1 inch and 114 inch outside 
diameter.”’ Gormully & Jeffery Mfg. Co.,Chicago, Ill 
settle an estate ; business established 40 years and| Engineering, Steamfitting, and Design- 
never shut down for want of business ; running at ing, Remodeling and Improving Steam 
doubled in one year by practical’ party; price Plants. Consulting experts in all mat- 
reasonable and terms easy. Address F. R. Page, ters pertaining to the use of Steam and 
BLAKE MANF’G CO 
GEO. F. BLAK 
BB eoens EYE’ VARIETY 
OF OF 











AUEREREUED cCUREN EER A000, eee és ; 


Hee ain 





95 & 97 LIBERTY ST., 111 FEDERAL ST., 
NEW YORK. BOSTON. 


alo” PNGTIES A SPECLALTY 











Fitchburg Machine Works, 


Manufacturers of 


Mictal-working Machinery. 


OFFICE AND WORKS: 
Nos. 13 to 21 Main Street, 
FITCHBURG, MASS. 


SEND FOR CATALOGUE E. 


DAVIDSON TMPROVED STEAM PUMP 


Davoson Steam Pump Company. 
WARRANTED BEST PUMP “23h 708 


PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N. Y. 
NEW ENGLAND OFFICE, s1 OLIVER STREET, BOSTON, MASS, 


HENRY CAREY BAIRD & CO., 
(ndustrial Publishers, Booksellers and Importers, 
810 Walnut St., Philadelphia. 

{a7 Our Now and Revised Catalogue of Practical and Sein, 
Croule nay ge whole eoveriag every branch of & Ue aed apolied 


to the Arts, sen any 
part of the ware whew ain yb # sop LE _— 









THE M. T. 


MANUFACTURED BY 

















“ Star ” % 
Foot Lathe cose Ont 
Swings 

9x25 in. 





SAVE MONEY, 









a — H BY BUYING YOUR 

asorye E ofall our Ss Tr RA = 3 © x al Tr = 
Mortisers. Machinery. FROM 

Seneca Falls Mfg. Co. 68/ Water St., Seneca Falls, N.Y 29 ven pied: G0. ORE 

ow > es 


FOR SAW MILLS WRITE FOR PRICES, 
TA at ITE FOUNDRIES AND Mentioning American Machinist. 
EMERY WHEELS 2m |MACHINE SHOPS | OUR 


EMERY WHEELS oe ey cieaeeeaer (NEW OATALOGUE OF TOOLS 


THE TANITE COMPANY, STROUDSBURG, MONROE 00., Pa. | And Supplies sent free to any address on. receipt of Ten 


Or BA ROGERS, 10 John $1, MY, (Chas. 2 tage, Se Detroit, Mich. 
BETTS MACHINE Co. 


Wilmington, Delaware, 


The 110 inch Turning and Boring Mill, purchased from you, we have had running 
| constantly since July, 1481, a portion of the time night and day, thus thoroughly testing its 
quality; and we sre able *to state that it has given us entire satisfaction. Durivg the time 
we have been using it, it has not required any repairs. The weight and power are ample and 
the workmanship is all that could be desired. The gearing is noiseless. The ease with which 
| the machine can be widened to increase the swing makes it very desirable for a shop having 
| a wide range of work. You gave us more than you promised. We bought the mill for 110 
| inch swing, to widen to 16 feet. It swings 112 inches, and we have turned a fly-wheel pulley 
18 feet diameter by 47 inches face, weight 14 tons, and do not see why we migbt not turn 20 
feet. We have turned a hoisting drum, 12 feet diameter, 6 feet face, weight 8 tons. The tool 
holders, cross-heads, quick return, and entirely independent feed motion on each side of the 
machine, are very fine points, and not surpassed by any machine we know of. 


Catalogue 





























AKRON, O., March 7th, 1884. 





WEBSTER, CAMP & LANE MACHINE CO. 
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NICHOLSON FILE CO., Providence, R. |. 


Manufacturers of FILES and RASPS. 
In Quantity, greater than 
In Quality, superior to 
In Variety, far ahead of ; 
In Reputation—No File sells so easily. 


THE “VOLUNTEER” 
UP-DROP, SIGHT FEED, LUBRIGATOR, 


(GATES PATENT.) 
FOR STATIONARY ENGINES AND PUMPS OF 


any other Maker. 
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“NATHAN MANUFACTURING CO., 
92 & 94 LIBERTY STREET, NEW YORK, ~ 


Send for Catalogue. SOLE MANUFACTURERS, 

















Established in 1874, 


CLEVELAND TWIST DRILL CO. 


24 and 26 West Street, Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 












THE VOLKER & FELTHOUSEN MFG.CO. );ekeiermee 
MANUFACTURERS OF Factory 
ARI RDS ALNBN ; by 
A. Aller, New York; Walworth Connie tation aud ‘Suppl Boston; 
Henry |. Snell, Philadelphia; Thos. J. Bell & Checnoadi Si Shaw: 


Kendall & Co., Toledo ; T n Co., Cleveland; 
Goulds & Austin, Chicago ; 
oer Col. ; 1 Dheritt & Ashworth, Pittsburgh, Pa. ; Jos. a 
Manis! Mich.; Jas, Jenks, Detroit, Wickes bros. » Kast i 
Adolph ‘ettelt Grand Rapids; E. F. Osborne & Co., St. Paul 4] 5 
Rundle, Spence & Co., M waukee; cones ee Machine e Works ‘ks, 
San 0; Flynn n'& Emric h, Baltim Forbes, Li ob EUs.» 
Montgomery, Ala; Bailey & Lebb: Chnctannen 8.C.: Pond on 

=e & Louis and Kansas sity ; O. B. Goodwin ; Norfolk, Va; 3 
— umbus uaear Co., ‘Orleans. 0.; Pa 8. Leeds & Co., , Minneapolis; 

rleans. 


P.H.&F.M.ROOTS,-42= MFG. Co. 


. . MANUFACTURERS OF 
Connersville, Indiana, 
MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC. 








34 
Beach 
Street, 
Boston, 

cares ~ Mass, 
The Park Injector, 


EJECTORS anp JET APPARATUS. 


Te. Years with the Indicator.” — 


2 vols * os. PRAY, JR., C. & C. E 

oh Aes: thousand sold. J. Wiley’s 

Sons. ce Place, N. Y., or Thos. Pray, Jr., P.O 
Box 2728, Boston. Mass. 


BEAUDRY’S 


DUPLEX 


Power Press 


COMBINING 


PRESS, SHEARS AND 
PUNCH. 


BEAUDRY &Co. 


(Formerly of Beaudry’s Upright 
Power Hammer.) 


SOLE MANUFACTURERS. 


FEED TO BOILER 





ROOTS’ NEW ACME HAND-BLOWERS. 
Slow-speeded, Force-blast. Durable, 
Compact and Cheap. 

Roots’ Foundry Blowers, Gas Exhausters, eto. 


§, S. TOWNSEND, Gen. sgt } 22 CORTLANDT 87., 
COOKE & 00., Selling Agts., NEW YORK, 


In Writing, Please Mention This Paper. 











Also Manufacturers of 


HARD COAL HEATING FORGES. 


OFFICE : 
Room 4, MASON BUILDINC, 


70 KILBY STREET, 
Boston, Mass. 





z ALL KINDS. LUBRICATORS FOR SIN-. 

Ay GLE OR DOUBLE CONNECTION. 

: PRICE LIST. 

2 Nos........- 1 2 | , Se 

si Price....... $10.00 00 | $12.00 | $15.00 
yy Cae tpt. | 4}pt. | Fpt 


| “LITTLE 





ye wvnr a co., IST DRILL GAUGE, 





BUSINESS OPPORTUNITY. 


Heating and Ventilating of Houses, 
Schools, &c., by Steam. 


NEW PROCESS. 





Having perfected my system, covered it b 
American patents, givenit a three years’ test an 
a os its efficiency to successfully compete advan- 

geously with any system in the market, and having 
designed and corrected a full set of four sizes of 
patterns, with illustrated catalogue under print, 
[ am te eve to negotiate with principals of re- 
sponsible tirms or companies for the sale of American 
interest and control of said patents when the same 
have been fully granted. System has been partly 
illustrated in this paper. Further particulars on 


application. Apply 
R. W. KING & CO., 


CEORCETOWN, ONT. 





WHAT USERS THINK OF THE 





G. W. LE COUNT, 


South Norwalk, Conn. 
greeeee PRICE OF LE COUNT'S 





= HEAVY | STEEL D poe eas 7 
i- 
3 aie A ye | gee = 
ae Bivcssdibises ed ff a SS 
| ee ae 5-8... 02323 & 
a7) Rivesva a 6032 a 
| Pe eee IB. ices Weote 
Meg Cod ic 0575 3 oS 
SE aes os aaa 20S, 9 
bes eat & & eee 805032 
SEs 9138.00. IS Ft Se 
m°310...112..... 9ob9 2 @ 
eo i1....194..... 1108s*® 5 2 
he ee Beene 120 §=2 2S 
p> Be 13....21 -4..... 1.35 509 2 
eG 14...21-2.....146 853 ® Ey 
$6 16....3°  ..... 1.60 < =," ,— 
GE 16....3 1-2....180 888 & 
oo ae ae 2105 3 3 
B3 } 18.0.4 12 “275 Be | hc 
io” Puilsetof i $28.00 Ede 3 = 
(ext.) 5 Poth 
Bo attext)6 ...5.00 >= BFR 
One Small Set of 8—by 1-4inchesto 2inch, - - $6.25 


& 
A 


One Set of 12—by 1-4in. to2 in. continued by’: 1-2in. to4 in. 














Duplex 











HALL We have one of your 6" x4"'x8" pumps. and it 91 LIBERTY 
affords us pleasure to state that in every respect it 
STEAM has given us entire satisfaction. STREET, 
PUMP 00., Tue PLAINFIELD Exgorrio Lient Co.., NEW YORE. 
Plainfield, N. J. 
Steam | Pump. 












ia RUE’S 


Superior a others for ain” 
and Forci: ng 


other 
==( so Washer and Testing Device. 
Warm Water, avoiding injury 
sant facilitating the Raising of Steam. 


‘The Best Injector. 


For Feeding all Steam Boilers. 


e EJECTOR, 


Water and 
quids. 











WHY THIS 16 


For the reason that i you oe are 
interested in raising water or 
liquids by steam power, we wish to ty | 
your attention to the 






Call or write for our new 96 page I 
Prices, and hundreds of A-1 Tosetineniais: Mai) 


‘NEW PULSOMETER, 


More Efficient, Simple, Durable, and more Eco 
cxpanede and Fepelres < 


PUT HERE! 





i 


eal Roth as to running 


an any ot er Bieam 


strated ee Pecstigtive Book containing Full Partoulers, Reduced Net 
PULSOMETER STEAM PUMP CO., 120 LIBERTY ST.,. N. Y, 





15 ASTOR PL. 


ii WILEY & SONS, ew vorx. 


——PUBLISHERS ae 
SCIENTIFIC AND INDUSTRIAL WORES. 
Send for Catalogues and Circulars.—Free by mail. 





UNION STONE COMPANY, 


38 & 40 HAWLEY S8T., 
BOSTON, MASS. 


36 JOHN ST., 
NEW YORK. 


FOR BELTS 
14 in. wide. 
2 oe 

3 Be oe 
4 “ “ 


Wooden 
Polishing 
Wheels, 
All Sizes 
to Order. 


Wooden Wheel Polishing Machine and Floor Belt 
Attachment combined. Can furnish either separ- 
ately, if desired. 


Endless Polishing Belts made to Order of any Length and Width. 


~——SEND FOR CATALOGUE.— 





PATENT UNIVERSAL SCREW-CUTTING CENTER 
DEPTH ANGLE AND 


Fine Machinists’ Tools, —E. Boston, Mass—Send for Circular. 


BEST PLANE IN THE WORLD. 
Only Self-Setting Plane 


Made by The Gage Tool Co., 








Vineland, 
N. J. 








Fifth order from Widdicomb Furniture Co., Grand ‘Rap: ids, 
Mich: “Please ship us 6 more of your No. 2 Self- Setting 
Smoothing Planes. As soon as wecommenced buying these 
Planes from you, about a year since, we found them almost j 
indispensable, and our men like them very much.” 





MONTGOMERY & CO., 


105 FULTON ST., NEW YORK, 


TOOLS, SUPPLIES ano MAGHINERY 


FOR ALL BRANCHES OF THE MECHANICAL TRADES. 


Tilustrated Catalogue (300 pages) mailed on receipt of 
Fourteen Cents. 


MACHINE TOOLS. 


We have for quick delivery and in process of 
construction : 

16 in., 20 in. ‘and 24 in. Lathes. 

14 in., 20 in. 33 in. and 49 in. Turret Head 
Chucking Machines. Screw or Stud aciines with 
Patent Friction Head, two sizes, 24 in. and 2% in. 
hole through spindle. Complete equipment of 
Box Tools and Dies for same. 

Improved Center Bolt Cutting Machine 

87 in. and 50 in. Boring and Turning. Mills, with 
single or double heads. 

Special Heavy Turret Machines, with feed for 
Boring and Facing, with trip motion for each 
movement. 

All from recent and carefully prepared designs. 
woepenainy guaranteed. aiaatee inspection 
nvited. 





ESTABLISHED SUMMER OF 1880. 


BRIDGEPORT MACHINE TOOL WORKS, 


E. P. BULLARD, Prop. 
BRIDGEPORT, CONN. 


Trains from Grand Central Depot, New York, 
hourly ; time, one hour and thirty minutes. 


ORTHINCTON 
PUMPING 
MACHINER 


Henezy R. WoRTHINGTON, 


NEW YORK, 
BOSTON PHILADELPHIA 
CHICAGO «ST LOUIS SAN FRANCISCOY 















SEND FOR 
Illustrated Catalogue. 
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Boilers for Export, or for Use in 


Undeveloped Regions. 
Packed for Transportation on Mule back, in Cases weighing not over 275 lbs. 
Easily erected. Self-contained. No brick work required. 
No rivets, expanded joints, calked seams, or packing. 


HARRISON SAFETY BOILER WORKS, 


GERMANTOWN JUNCTION, PHILADELPHIA, PENNA. 


6 STE ARN” aaa tats gee 





AND THE 
A VALUABLE BOOK FOR EVERY STEAM USER 
AND ENGINEER. 
PUBLISHED FOR FREE DISTRIBUTION, BY 
THE BABCOCK & WILCOX COMPANY, is the simplest 
MANUFACTURERS OF ba EAT E R 


on the system. 


Has Straight Tubes 


With reliable provision 
for expansion, and will 


HEAT AND PURIFY 
THE WATER, 
EQUAL TO ANY 
With same Feet of Heat- 
ing Surface and 


Wear the Longest 


Send for description and 
Histories of Boilers and 
Feed Water Heaters, to 


Bridgeport Boller Works, 
Bridgeport, Conn. 

Pool THE POND ENGINEERING COMPANY, 
St. Louis and Kansas City, Mo. 


WATER-TUBE BOILERS, 
107 Hope St., Glasgow. 80 Cortlandt St., N.Y. 


Best System “Zum PUNCHES and DIES 





a 













HARLES MURRAY=< 
NETGEAR) 
5S ANN ST. #% New Yorr- 


BOTH DATE STEAM GENERATOR, 


Generates steam rapidly and economically. Constant 
irculation of water. Easily Cleaned. Furnace produces 
yerfect combustion. Best evaporative duty. Large 
lumber in use. 


Can always be relied upon as being well made from 
good materials. Best fire box iron (or best steel) used 
hroughout. All our boilers are HAND RIVETED. 


Wms. T. Bate & Son, 


(Sole Manufacturers,) 
CONSHOHOCKEN, - PENN. 


TH WADNWRIGHT = MANUEAGTURING 0, 


MEDFORD, MASS., 
USE 


CORRUCATED TUBING 


For BOILER CONDENSER and other TUBES 
exposed to Expansion and Contraction, and gain 
in Strength, Durability and Safety. 


“PATENT OILERS, CYLINDER SIGHT 


FEED CUPS. 
Government AE od 
iIPOP SAFETY VALVES, 
} For Stationary, Marine and Locomotive Boilers. 
ly) J E LONERGAN & C0 BRASS FOUNDERS AND 
| = FINISHERS, 

211 Race Street, Philadelphia, Pa. 

{888 CATALOGUE FREE ON APPLICATION. 


BEST CHARCOAL IRON STANDARD 


Lap-welded eke TUBES 


SYRACUSE TUBE CO., SYRACUSE, N. Y. 


ACHINER SEND FOR CATALOQUE. 
| | For Reducing & Pointing Wire 
































: STER MACHINE SCREW Co. 
Coremmay Apvarteo to Pointina Wire 


Rops ano Wire ror Drawina. 
For Machines or information, address | 
the manufacturer, 


S. W: GOODYEAR, Waterbury, Ct. 











|! Jie i jy my TT T 7 
Fi mL se ml fe 
a hitb 





















MACHINIST'S SCALES, 
EVERY SCALE GUARANTEED. SEND FOR LIST. Langer ones which cat to 8 ia, 88.00, 
‘CUT-OFF COUPLINCS 
b] 
BAILEY’S PATENT COPPER CAP FUSIBLE PLUG. 
thereby avoiding the chemical and mechanical action, which would otherwi iso 
Highly recommended by the chief Boiler Insurance Companies of Great 
spectors of Vessels at Washington, D.C ; by Frof. R. H. Thurston, and 
mechanics. 


PATENT END GRADUATION. 
COFFIN & LEIGHTON, SYRACUSE, N. Y. S. ELLIOTT, Newton, Mass. 
JAS. HUNTER & SON, 
A Cheap Means for Preventing Accidents to Steam Bollers through Low Water. 
prevent it from melting. Capisreadily removable, permitting free inspec- 
Britain. Over 150,000 sold in Europe since first introduced, with increasing 
many other eminent expert engineers, as superior to any now in use, and 
GEO. VAN WAGENEN, Sole American Licensee and Manufacturer. 


We Invite Comparison for Accuracy with all others. p A Complote Cutting-off Machine, $4.00. 
RIG ON: North Adams, Mass. 
The fusible metal is kept from contact with the water, 
tion. 
sales. Highly recommended also by the U. 8. Koard of Supervising In- 
filing all requirements. Highly recommended also by a number of master 
yar" Illustrated Pamphlets on Application. 233 West Street, New York City. 








WESTOOTT CHOGK C0. roms Ouida Stam Engine & Foundry Co, ONEIDA, WY. 


Manufacturers of all kind 


LATHES DRILL 


Under Westcott’s Patent. 





Seud for Catalogue, _°_**- 


Capacity Little Giant ‘Improved. 

1 ee. holdsO0 to 1% inch. 
Bo ote Be | 

“ 1 be Oto % | 


sous. OOF s 
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Hydrostatic ro hinare 
PRESSES, PUMPS, PUNCHES, 
ACCUMULATORS, 
Wy. Jacks, V alves, 

ul A FITTINGS, 
Vault Elevators, Etc., Etc. 


WATSON & STILLMAY, 


= 204-210 E. 48d Street, N. Y. 








Before you buy a Lathe Chuck, examine te 
merits of “* THE SWEETLAND.’’ We do not 
ec aim the earth for It, but simply that itis better 
than any other Chuck onthemarket. Ask your 
dealer for it, or write direct to us. We guar. 
antee you satisfaction. What more can we do? 


THE HOGGSON & PETTIS M’F’G. CO., 


Est. 1849. NEW HAVEN, CONN. 


INDEPENDENT CHUCKS 


(See Am. MAcHINIST, Nov. 5, 1887.) 

Before buying Chucks of this class, write us for 
particulars of our latest im rovements. Different 
from other makes, and we claim several points of 
superiority which we submit to the judgment of 
mechanics. 


THE D. £. WHITON MACHINE 6O., 


NEW LONDON, CONN. 








SMOOTH 
INSIDE & OUT. 








THOS. H. DALLETT & C0. 


1305 Buttonwood Street, 
PHILADELPHIA, PA. 


Portable Drills, 
Hand Drills, 
Boiler Shell Drills, 
Light Drill Presses, 
Special Machinery. 
SEND FOR CATALOGUE. 


CURTIS & CURTIS, 


Successors to FORBES & CURTIS, 
66 JOHN ST., Bridgeport Ct., U.S.A. 


MANUFACTURERS oF. 


J 
The Forbes Pat. Die Stock, 
Pipe Cutting and Threading 
Machine, etc. 

A portable cutting and thread- 
ing machine with which one man 
can with ease thread pipe up to six 
inch diam. No vise is required. 


Send for Illustrated Catalogue. 


~ Sterling Emery Wheel (o., 


Factory, West:Sterling, Mass. 
Office, 17 Dey Street, New York. 


Our Wheels for Machine Shop 
Work and Tool Grinding 
Superior to all others. 
Send for Catalogue just published. 


LOOK SPAReecux 


SEND FOR LIST OF USERS. 


Evansville Spar Mining Go., Evansville, Ind. 





















TRADE MARK. 


THE HORTON j= LATHE CHUCK! 










Sanataevated by 


THE E. HORTON & SON CO., 


Windsor Locks, Conn., U.S.A. 
Send for Illustrated Catalogue. 





NEW CATALOGUE OF 


CUSHMAN CHUCKS 


JUST ISSUED. 
rene new csmzxze Sizes and prices sent free 
on application to the 


CUSHMAN CHUCK CO., 


HARTFORD, CONN. 


Emery Wheel Tool Grinder. 
5 5 Styles & Sizes. SPRINGFIELD 


Glue & Emery 





Guaranteed 


Satisfactory, _ Wheel Co. 
spring- 
field, 
WRITE FoR Mass. 
Tl’s’d Circular. 
o. D. = 4 
Patented Sept. k=} 2 
25, 1883. 5 = ® 
Bs 
25% 
on 
Oro 
z Z 4 
Ree 
Z 





CHAS. A. SCHIEREN & CO., 


MANUFACTURERS AND TANNERS OF 


OAK TANNED LEATHER BELTING, 


AND LACE LEATHER. 


425-51 FERRY s’T.,. 
New York, 
BRANCHES: 

Boston, 
= Philadelphia, 


Chicago. 





BALDWINSVILLE 
CENTRIFUGAL PUMP WORKS. 


IRVIN VAN WIE, Prop., 
SYRACUSE, - N.Y. 
VERTICAL, 


Horizontal & Suction Pumps. 


Capacity 100 to 40,000 gals. per minute. 
Sand Pumping Outfits a Specialty. 


THE BELKNAP 
Little Giant Water Motor 











for running printing _ presses, 
coffee mills, electric light dyna- 
mors, tu irning lathes, grindstones, 
sewing machines, dentists’ and 
je welers’ tools. ete , is the best, 
; cheapest and- most durable. 
“3 Write G. W. BROWN, General 
™ Agent, for particulars. 10 Milk 





st., Portland, Me. Agents wanted. 





Write for Prices to 





TRUMP CHUCK. 


The Best and Cheapest Chuck 
made. Will hold STRAIGHT or 
TAPER Shank Drills ACCURATELY. 


8 sizes: 14”, 14” and 84”. 


TRUMP BROS. MACHINE CO., 


WILMINGTON, DELAWARE. 





required. 





PORTABLE CYLINDER BORING MACHINE. 


For boring IN THEIR PRESENT POSITIONS all makes 
and sizes of Ste2m Engine Cylinders, Pumps, Steam 
Hammers, Air Compressors, 

Mining and Hoisting En- 

gines, Heavy Housings, 

Large Wheels, etc. a: 

chines made any size 








a 


a 
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MORSE TWIST DRILL AND MACHINE COMPANY, New Bedtord, aa 


Manufacturers cf Morse Patent Straight-Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


DRILLING MACHINE'S. | (RsespSrnarrat-aatesnunys tem 


| ONLY SEVEN DOELARS 
ALL STYLES WITH DEMAND THIS\ PUMP 
o) am 40) 6) >) 
DEALER 





; OR WRITE 
TO US FOR PRICES: 
Van DUZEN'’S PATENT 


? AV /NN DUZEN Se THF TF, 


SOLE M ERS 
INCINNATI, ) —— 


For cats and prices address, 


BICKFORD DRILL 60., 


Front & Pike Sts., Cincinnati, O. 


WILLA — & co, |¢ 











Manufacturers of |. 
<—- Iron and Brass 
Working 


MACHINERY 


A 140 & 142 E. Sixth &St., 
4 Near Culvert, 


/ CINCINNATI, 0. 


BAKER'S COMMON 
SENSE OIL FILTER. 


Is the most Simple, Neat, 
Ornamental, Effective, 
Complete and Convenient 
OIL FILTER in the Mar- 
ket. The whole operation 


is visible, and any ordinary Lath 
man can operate it success= NO Mine, fachinos. Ae ane WANNING, "MAXWELL 


fully. It will pay for itself the MOORE. 1 1 


a 
, cnn bes wae ee ee wooD- WORKING MACHINERY 
See Maneiastea eae ae Gas Ten eke aed Cables 
by CHAS. F. BAKER, a Fusion Nts 


228 Third Ave., S,E. MINNEAPOLIS. MINN and General W ork- 


STE EL BALLS 


FOR ANTI-FRICTION BEARINGS, 
OF BEST CAST STEEL. 
HARDENED GROUND & BURNISHED. 
8-16" to 3’ Diameter. 

Samples and prices on application. 
SIMONDS ROLLING-MACHINE CO. 
FITCHBURG, MASS. 


HUGO BILGRAM, 


440 N. 12th St., 
Maker of all kinds 4 


ee ae 


Special facilities for Accurate 
Work. 



















Rollstone aching Co. 
45 WATER ST., 
Fitchburg, Mass. 


MCMAHON & COMPANY, 


MANUFACTURERS OF 























Machinists Tools, 


Patent Friction Pulleys. 
Bevel Gears cut theoret- Water St., Corner Ledge, 
ically Correct. WORCESTER, MASS. 


SEND FOR PHOTO OF OUR NEW AND IMPROVED 


17 inch ENGINE LATHE, 
COMPOUND REST AND TAPER ATTACHMENT. 
HIGHEST GRADE OF WORKMANSHIP. 


THE MULLER MACHINE TOOL CoO., 
8TH and EVANS STREETS, CINCINNATI, OHIO. 


L. W. Pond Machine Go. 


Manufacturers of and 
Dealers in 


Iron Working neaneery. = 



















Improved Iron 
Planers a_ spe- 
cialty, Feed, pat- 
ented Feb. 9, 1886. 
Belt Shifter, pat- 
ented Nov. 2, 1886, 


140 Union St., 
Worcester, i. 
Mass. : 





NEW HAVEN MANFG. CO. 


NEW HAVEN, CONN. 


IRON-WORKING , MACHINERY, 


Planers, Shapers, Drills, Slotters, Etc. 








Lay "5 Ca " yp acd a 





mat T4| 


at eatiiastacstussttal ad 








shasta 


L. S. STARRETT, 


Manufacturer of 


| FINE TOOLS, 


ATHOL, MASS. 
SEND FOR FULL LIST, 


| | 1a ' 1 
Cll hudustt i bbbat Plat lull bit tabun ilululul (TRADE Mark) 


“Ech ipse’ ’ Hand Pipe- Cutting Machines. \\== =P L U r¥) B A  @ O = 
poicimpeienine | == FACING = 


tion. Cuts and screws pipes 
\Y, to 2-inch. Easily carried 
about. at pant atd 


“ECLIPSE” Nos. 2 and 3. 
These are powerful and most 
efficient 
machines 
» Sor cutting 
> . large 
PIPES, with which one man can 
easily cut off and thread 6-inch bite. 
No.2 Cuts and Screws 2% to 
No.3 “2% to in. 
it will pay you to write us for 
particulars. 
PANCOAST & MAULE, 
[Mention this paper.) Philadel, shia. 
Bae We also build Power Machines. 


SUMMARYS OEN 
a a 
STEEL WIRE P ae? DErFEL SPRINGS NEWYORK CITY 





















































Joseph Dixon Crucible Co. © 


JERSEY CITY, N. d. 








—THE—— 
Powell Planer Co. - 
Manfrs. IRON PLANEBS, 
WORCESTER, MASS, 
































D, SAUNDERS’ SONS, 


Pine Cutting & Threading Machines 


For Pipe, Mill and Stezm Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also , 


Steam and Gas Fitters’ Hand Tools. 


WONKERS, N. YW. 


pe CXS) ©))) (( >) \ WE NS OL ZZ VCD) ENC 


Bowers, EXHAUSTERS, = 


HeaTING FURNACES. “ 
Bey BLACKSMITH Dra.is. 
TIKIT IAS > 


IY MOLZOLTE WY SRO earns Mv. 
KA CT &. 


Cinorinnatl, O., June 2d, 1888. 





SEND FOR CIRCULAR. 










































Tus G. A. Gray Co., City. 


GENTLEMEN :—We have in use one of your 82 in. Planers 
over a year now, and find it well adapted to all kinds of work. 
We have quite a variety of Planers in our 
Shops, viz.: the Putnam, Sellers, Hendey, 
: and Vratt & Whitney. Your machine is equal 

to any of these, and superior in strength. Yours truly, 
CINCINNATI TYPE FOUNDRY, Henry Bartn, Pre 


Catalogue, prices and photos sent upon application. 


THE G. A.GRAY CO. 
477, 479 & 481 SYCAMORE ST., CINCINNATI, OHIO. 
A very nice display of our tools can now be seen at the a = = 
CINCINNATI CENTENNIAL EXPOSITION. eee bitenensgocsd 


U. BAIRD MACHINERY Co. 
Pittsburgh, Pa, 


MACHINISTS’ TOOLS AND SUPPLIES. 


Pattern Makers’ Tools. Boiler Makers’ Tools. 
STURTEVANT BLOWERS AND EXHAUST FANS. 

















~ QUICK ACTION VISES.2 


HARD WICKE & WARE, Buffalo, N. Y. 


Artesian, Salt and Oil Well Pumps, Sucker 
Rods and Deep Well Supplies. 


WROUGHT IRON TUBING AND STEAM PIPE, 


a 


Section of > aaah -Wire- Sewed Light Double Belting. sacha ee to use on cone 
pliers ond other hard places. Pe by the PACE BeLTINC GO., Concord, 
Also manufacturers o aple and Special Grades of Leather Belting, the 

Bec yiLE>" “PATNA BRAND’? Lacing, and the *HEKCULES?’? Lacing. Send for Gotalennt No. 2, 


UNIVERSAL RADIAL American Standard Gauge & Tool Works, Wilmington, Del. 


R AD | AL 0 RI LL NG \ ACHI i EC Makers of Implements for Standard Measurements. 


= THREE DESIGNS. SIX SIZES. 
EMBODY ALL DESIRABLE FEATURES 


=, PRICES$450.°& UPWARD 
oP ° UNIVERSAL RADIAL DRILL C0 


NCINNATI 


s AI 


FOR HAND AND POWER, 
y 6”, 8” and 10” Stroke. 


Adapted to All Classes of Work 
to their Capacity. 


Circulars Furnished. 


BOYNTON & PLUMMER, 


WORCESTER. MASS. 


ECONOMICAL STEAM BOILERS 


PECIALTY. 


== Pond Hage — GAGE MACHINE WORKS, 


Waterford, NY. 











THE 











TRADE MARK 


ege'21 Nf elVa 








Crescent Gauge. JAS. A. TAYLOR & CO. 


IMPROVED PATENT PORTABLE 
ROPE HOIST. 


ONE MAN SUFFICIENT. 
Quick lifting, quick lowering. With- 

out touching hand rope, the load may 
be quickly lowered. Can be used for 
long or short lifts; will hold a load at 
any point. 

ENERCY MFC. CO., 
1115 & 1123 S. 15th STREET, - PHILA., PA. 


BORING AND TURNING MILLS ey 














LATHES PLANERS DRILL PRESSES 





F.P.MICHEL ROCHESTER N.Y. 








Manuf’r’: s of 


a mo. Spar FON, TURRET 
i eT ase | Speed ates 


Machinists’ Tools, A 2, cage bres Fisters 
WORCESTER, MASS. . 


EXPERIENCE HAS TAUGHT 


many an Engineer to purchase and use only the goods which have 
been proved and found perfect. If you wish such goods, address 













7P, BLAISDELL & CO. 


Manufacturers of 














MASON RECULATOR CO., 


BOSTON, MASS. 














14 -f AMERICAN 


MACHINIST Jury 28, 1888 








WILLIAM SELLERS & CO., Incorporated. 


PHILADELPHIA, PA, 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL, 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


INJEOTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SBRVIOE. 


Swing RAILROAD SHOPS, 


|BEMENT, MILES & €0. 


plied Pies ater til PA. 
BUILDERS OF 


METAL-WORKING MACHINE TOOLS, 


FOR 


LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, 
STEAM FORGES, SHIP YARDS, 
BOILER SHOPS, BRIDGE 
WORKS, ETC, 












Taran Aura GL 


Double, Single, Anglee 
Bar, Gang, Horizontal, 
Twin, Boiler, Spacing, 
Gate, Multiple, Belt and 
Steam-Driven 


Stuer ad thea, 


Over 300 Sizes. 
ALSO 
Power Cushioned Hammer. 


Send for New Catalogue, 








RICE AUTOMATIC CUT-OFF ENGINE. 


Self-Contained. Sensitive Governor. 
Balanced Valve. High Speed. 
Stationary Oilers. Best Economy 


Gola Medal Cincinnati Exposition, 1884, 


THE JOHN T. NOYE MFG. 60., 


BUFFALO, N. Y. 


n ia i cae 
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REG.TRADE MARKS INGOTS, CASTINGS & MANUFACTURES. 


THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA PaA.U.S.A. 
ORIGINAL MANUFACTURERS OF PHOSPHOR- 
BRONZE IN THE UNITED STATES AND OWNERS 

OF THE U.S PATENTS. 


dba | 


Die sphordbrornge. 








THE BECKETT & MCDOWELL MFc. Co., 


ARLINCTON,N. J. S. A. Beckett, Gen’. Manacer 
IRON FOUNDERS AND MACHINISTS. 
MANUFACTURERS OF 


STEAM ENGINES AND GENERAL MACHINERY. SPECIALTIES : ORE-CRUSHING 
MACHINERY, STAMP MILLS AND MINING HOISTS. 


Having Extensive Foundry Capacity, we are prepared to contract for 
regular supply of Machinery Castings. 


PURE CARBON BRONZE. 


Heavy Journal Bearings our Specialty. 
Specially adapted for use on Steam Engines, 
Heavy Machinery, Locomotives, &e. 


Look for brand, ‘‘ Pure Carbon Bronze.”’ 


CARBON BRONZE CO., 


SOLE MANUFACTURERS, 
38 WATER STREET, PITTSBURGH, PA. 


JA. FAY & CO. cist 
BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


Embraces nearly 400 Machines for 


/ PLANING & MATCHING 


Surfacing, Moulding, Tenoning, Mor- 
tising, Boring, and Shaping, etc. 


Variety and Universal 


WOOD WORKERS. 


Band ,Serolland Circular Saws Re- 
_ sawin ‘Machines Spoke and Wheel 


















Trenton, N. J. 





The Fisher Double Screw Leg 
Vise.— Warranted stronger grip 
than any other Vise. Always 
parallel and cannot be broken. 








Send for Circulars. ZB. Machinery, Shafting, Pulleys, etc. 
= Allof the highest standard of excel. 
The Eagle mae: lence. 

Anvil. — Best = W. H. DOANE, Pres. D. £, LYON, Sec'y 
Cast Steel 
Face & Steel SHEPARD’S NEW $60 
Horn. Better SCREW-CUTTING FOOT LATHE, 
thanany Eng. fie Sle 
lish anvil. 


Foot and Power Lathes, Drill 
s, Scroll-saw Attac hments, 
Chucks, Mandrels, Twist Drills, 
Dogs, Calipers, etc. 
Lathes on trial. Lathes on 
payment. 
nd for catalogue of Outfits 
for Amateurs or Artisans. 


Address, H. L. SHEPARD, Agent, 184 E, Second St., Cincinnati, 0. 


THE Oren s re IRON PLANERS. 


Unexcelled for Accuracy, 
Efticiency,and general Adapt 
ability in the performance of 
the Regular and Large class 


Fully war- 
ranted and 
lower price. 








Gap Lathe, $125. 


END for Illustrated Price List of Fine Tools, 
manufactured by Standard Tool Co., Athol, Mass. 



















of work. 

An Invaluable Acquisi- 

tion to every Machine 
Shop. 


S- Phototypes, prices, etc. 
s on application to 


Detrick & 
Harvey, 


Manufacturers, 


og 


Any Tool we make will be sent by mail or express to 
any address, all charges prepaid, on receipt of price 


OSGOOD DREDGE 00., - ALBANY, N. Y. 
— BR. te Pres. JAMES H. SEppeERS, | Vise Pon. 
JOBN KE, HOWS, Georetary 3 and ¢ Treasure 


Manufac 
REDOES, iT CHING. , DERE 
Excavators, MACHINES, Etc., Etc. 








Manufacturers of 









Single ‘ bet ‘ eel PAT 1 r4 
Double Automatic Boltcutters, PAT. DEG. 4, 1888 
re Cutting from 3-8 in. to 6in. diameter. . A 


7 Send for Catalogues and Discounts. 
Agents, Manning, Maxwell & Moore, New York. 


Electric Lighting! Electric lighting! 
A SPECIAL FACTORY LIGHT. 


The Waterhouse System—Arc or Incandescent—Excels 
in Regulation, Great Economy of Power, Steady 
Lights suitable for the Finest Work. 


A GOLD MEDAL AT MECHANICS’ FAIR, BOSTON 
A STRICTLY FIRST-CLASS SYSTEM. 


THE WATERHOUSE ELECTRIC & MFG. CO. 


HARTRORD, CONN. 


FOR IMMEDIATE DELIVERY. 


No. 3 BRAINARD MILLING MACHINE, Complete. 
No. 3 DALLETT PORTABLE DRILL, 
One 24"x24"x6’ WHITCOMB PLANER. 


TALLMAN & McFADDEN, 
1025 Market Street, Philadelphia, Pa. 


FORGING AND WELDING BY PETROLEUM AIR BLAST FIRES. 


GREAT ECONOMY OVER COAL. SCALING AVOIDED. 


Wear of DIES lessened, and better work produced. 
Insurance not increased. No ASHES or CLINK 
_. Continuous fire the whole day. Correspondence solicited. 


am AERATED FUEL CO., - Springfield, Mass. 


J. H. BULLARD, Gen’l Manager, 
ALDEN SPEARE’S SONS & CO., Boston, Mass. 
Agents for Eastern part of New England. 


= HARRIS & COWDERY, Ashtabula, Ohio, Agents for Ohio. 
ANDREW GRAY, Pres. W. H. Hollis, Treas. E. P. MONROE, Gen’l Manager, 


U. §. METALLIC PACKING CO. 


Philadelphia, Pa. 
OFFICE, 133 S. 4th St. WORKS, 435 N. Broad St. 


20,000 Packings in use on Locomotives, Stationary 
and Marine Engines, 


DELAFIELD’S PAT. SAW CLAMP 


a : =~ Also seperese Headsand Dies. 
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VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 


PROVIDENCE, R. I. 
With Saw for Cutting Metals. Saves allthe broken 


hack. 
saw blades. In use overtwo yearsin all parse of the country. 
The new Clamps have the edges beveled that hold the saw. 
Free by mail for 50 cents. Extra blades, 1-2 in. wide, 7c, each, 
70c. per dozen; 1 in. wide, Stubs, 35e. each. Free by mail. 


NOROTON MFC. WORKS, NOROTON. CONN. 
Exhaust Tumbling Barrels. 
1 to 100 Horse Power. 
The Korting 


Henderson Bros. 
Gas Engine 


MANUFACTURERS, 
is placed upon 
its merits and 






















SEND FOR CIRCULAR. 


MACHINE TOOLS. 





under full guar- 
Special or General, any size, for the manufacture of 
Ordnance, Locomotive, Marine ‘and an Engines, antee to every 
Ships’ Boilers, &e., supplied to many | in the 
United States of America. pur cha ser. 
Asquith’s Patent Radial Drills 
Onequaled by any in the World. Send specification of re CATALOGUES on 


quirements. Large Stock of Tools ready for delivery. 


APPLICATION. 
W. ASQUITH, HALIFAX, England. 





NP NGUT CLUTCHES 
For all Purposes 
W. OESTERLEIN, i7-w. 20 en 


CINCINNATI, OHIO. 














—OCOMBINATION DREDGE. 


OIL ENGINES. 


For Printers, Steam Yachts, 
pumping water, sawing wood, 
making ice-cream, Carpenters, 
Mechanics. 1to6H.P. Fuel, 
Kerosene. No dust. Auto 


-. RORTING 64 
ee Sa INI, 


CHINIST. 160 BARCLAY STRE ET, 


SHIPMAN ENGINE CO., 
NEW YORK. 














92 Pearl St., Boston, Mass. 
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BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


In Use, Over 1,000. 25 to 1,000 H.P. 
These —- are the combined result of long ex- 
perience 






NEW .TANGYE 


careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
2 in Steam Consumption and superior regulation guar- 
anteed. Self-contained Automatic Cut-off Engines 
12 to 100 H.P. for driving Dynamo Machines a specialty. 
Tllustrated Circulars, with various data as to practical 
Steam Engine Construction and performance, free by 


iinet mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 
SALES AGENTS : W L SIMPSON 301 TELEPHONE BUILDING, {N. W. ROBINSON, 154 Washington St., Chicago, Ill. 
= ¥¥. La y 18 CORTLANDT STREET, N. Y. {ROBINSON & CARY, St. Paul, Minn, 
KENSINGTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 


BLESSING’S PUMP GOVERNOR. 


For use in returning the water of condensation to 
steam boilers under circumstances which make the 
employment of the steam trap undesirable, as where 
the pressure in heating pg is greatly reduced be- 
low boiler pressure, or where sufficient head room is 
lacking. Is used in connection with a steam pump, 
so controlling the action of the pump that its piston 
speed is at all times exactly proportionate to the vary- 
ing quantity of water to bereturned. Nostuffing boxes 
are used in its construction, and friction is reduced 
toa minimum. Can be adapted to suit a wide range 
of conditions. 


Send for circular of Blessing’s Albany Steam 
Trap, Blessing’s Water Circulator and 
Purifier, and Blessing’s Renewable-Seat 
Stop and Check Valves, 


ALBANY STEAM TRAP CO., Albany, N. Y. 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & C0. 


33d and Walnut Sts. Branch Office, 130 Washington St. 
PHILADELPHIA. CHICAGO. 


_ OVER 25,000 ENGINES IN USE. 


z Se OUARANTEED 72. Somsme, 28,.°,25 ANY Other Gas Eneine doing 
LODGE, DAVIS & CO. x 


CINCINNATI, 
OHIO. 


Ge 17” Engine Lathes for tool rooms a 
specialty, Every lathe complete with taper 
attachment. Compound rest, 1 5-16" hole 
in spindle, etc. 
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MANUFACTURERS OF 


CABINET TURRET, 
FOX MONITOR, 
SQUARE ARBOR, 
TURRET CHUCKING, 
and HAND FOX LATHES, 


VALVE MILLERS, COCK GRINDERS 
SLIDE RESTS, ETC. 


WILSON’S 
SPEED CONTROLLER, 


/ As attached to the Gover- 
nor of a Corliss Engine, 
made only by 


Remington Machine Co, 
i BUILDERS OF 
CORLISS ENGINES, 
BOILER MAKERS AND 
BRASS FOUNDERS. 


Wilmington, Del. 


STEAM ENGINES 


Upright and Horizontal, 
Stationary, 
Portable and Semi-Portable. 
8 to 16 Horse Power. 
Illustrated Pamphlet Free. Address 













The Best Engine in America for Heavy Work. 
WILLIAM TOD & CO., 


Youngstown, Ohio. 


MACHINERY ON HAND. 

















16 in.x42 in, Planer, Bridgeport new. 4 

20 in x4 ft. : New Haven, aon. :JAMES LEFFEL & Co 
Binxift & mes. good. SPRINGFIELD, OHIO, 
spiasebend6t. |, Fowell, new. or 110 Liberty St., New Yor& 
30 in.x8 ft. * each iepecton, Powell & H. & P. new. 

36 in.x12 *t. pe iles, good, 
38 in.x14 ft. bes Enterprise, cheap. 
60 insxl2 ft. 8 G. W. & W. Screw, ooan. TH E NATIONAL 
54 inx. 12 ft. ae Bement, fair. Feed-water 
llin.x5ft. Engine Lathe, Prentice, good. 
12 in. x6 ft a Young, new. 
13 in. x6 ft. “ mes “ 
14 inx6 ft. ss Blaisdell, “ ’ 
inxate « Gap Bode 8, M. & Co ‘ 

4 in.x6 ft ** Gap Bed, .M. . 6 . 

15 in.x8 and an. * Porter, ' p A brass coil Heater de- 
16 6 ft. id mes, ° * * * 
16 in.x6 and8 ft. ale Blaisdell new. livering water to the boil- 

5-20 in.x6-8-10 & 12 ft. ridgeport, ‘ : 

Sin 28 10-13 ft. 4s Different Makes, “ er at 210° Fahrenheit. 

20 in, x8-10-14ft. a Different Makes, “ 
Win. any length Bed“ = Bridgeport, : 100,000 Horse Power 
22 in.x12 ft. ~ Niles, heavy. i : 
Bin.x10i2e 412", Br deeport, new. sold. Prices Low. Sat- 

Sin xl2 tt. Les ’ A 
25 1n.x\6 ft, “ Fideld, . isfaction universal. 

in.x14 ft. “ sid, 
20 in, Drill 


Er : | THE NATIONAL PIPE BENDING CO., 


20-23-25-28 inch Drills 
20-25-28 32inch “ 


& ft. Arm Universal Radial Drill, z “ 82 River Street, NEW HAVEN, CONN. 
No. 1 and 3 Universal Miller, Brown & Sharpe, po 





No. 1-2 and 6 Plain “ 
No. 1 Universal Grinder, 


Cold Rolled Shafting in Stock, 
for list. Write for what is wanted, 


E. P. BULLARD, 
62 COLLEGE PLACE & 72 WARREN ST., M. Y. 


BOILER EXPLOSIONS and 
damage from too little and too much 
water can be obviated, while securing 
economical results, by using the RE- 
LIANCE SAFETY WATER’ COLUMNS. 
Warranted and sold by Boiler Makers 
and Dealers generally. 

t= Send for Illustrated Price List. 


RELIANCE GAUGE 00., 
27 EUCLID AVENUE, 
CLEVELAND, OHIO. 


“ “ “ 


Send 








th automatic cut-off regulation; and most ' 
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11 VARIED: 
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raved S~ 
Soon 
igh Pressure, 


| Condensingat Cmporys 
TUBULAR BOILERS. * 


GEO-ABARNARD 


“AGENT - 








Non-Condensing, 
Condensing, 
Compcund: 
40 TO 1,000H.P. 
Send for Circulars. 


B. P. HAMPSON & CO, 


36 CORTLANDT ST., 
NEW YORK, 


Sole Eastern Agents. 





M. J. TIERNEY, 20 NORTH CANAL STREET, CHICAGO, WESTERN ACENT. 


FRIGK COMPANY, Builders, 


WAYNESBORO, PA. 









‘GENUINE ‘CORLISS, 


ii 





JRoBERY \ 


= MANUEROTURER OF IMPROVED 


CORMBSeWNES); 


SLIDE VALVEENGINES @ 


STATIONARY BOILERS, 


GENERALMACHINERY, # 
IRON AND BRASS CASTINGS Mag 
NEWYORKOFF(; 
Room 6, It 

COAL AND IRON EXCHANGE, = 
Cor.CorTLAnoT & CHurcu Sr. 


\ {HTP E AI: 


SoS Sesser 9 


WBUR 
ny, 

















"JOHN McLAREN, 


4 CORLISS 
Engines, 


AIR 
Compressors 


and 
~ BOILERS, 
HOBOKEN, N. J. 












“nam = 





STEARNS M’F’G COMPANY, 
ERIE, PA. 
ENGINES from 15 to 400 Horse Power. 


Boilers of Steel and Iron supplied to the trade 
or the user. Send for Catalogues. 


SAW MILLS and GENERAL MACHINERY. 
Works at Erie, Pa. 
New York Store, 46 Cortlandt Street, 
BARNHURST & DURLIN, Managers. 





PECKS OAT Deore BESS. 








83 & 85 Washington &t., 
Brooklyn, M. ¥. 








\ 


CONN. 





BEECHER &. PECK, 


DROP BORGINGS ce sree 


t BEECHER & PECK, NEW HAVEN CONN. 


HILL, CLARKE & CO. 


List of Second-Hand Machines, taken in 
Exchange for New Tools. 








33 in. Swing 12 ft. Bed Engine Lathe, Portland Co. 
18 Lad ‘ 9 oe “ ot id 


Star. 
= + 8 * ae Fifield. 
18 se 6 v “6 “ “cs os D. Ww. Pond. 
17“ oo Bg Ht “ a Shepard, 
15 ‘ $s 5“ ah vid Fitchburg. 
12 6 “es 5 “ ““ “ee se Prentice. 


Putnam Gap Chucking Lathe, 60 in. swing, 9 ft. bed. 
Monitor Brass Lathe, 18 in. swing, 5 ft. bed. 
Amoskeag Planer, planes 18 in. wide, 3 ft. long. 
Wheeler ** a ia Wa 


Providence e oe 24 “ Phd 5 e “ 
Hendey ‘6 ss 26 * se 6 “e 
Bement a ae me UM OU 
New Haven ‘* “ 26 ** “% 19066 46 


Hendey Shaper. 24in.stroke. Fine condition. 
Wiley and Russell Bolt Cutter No. 5, cuts 3g to 1344” 
Brainard Gear Cutter, 30 in. Automatic Feed. 
Garvin No, 2 Gang Drill, 2 spindles. 
Pratt & Whitney Vertical Tapping Machines. 

” 2% in. Cutting-off Machine. 
Betts’ 4 iT) iy it 


We have a splendid exhibition of New 
Machine Tools in our New Store. Call 
and examine, 





156 Oliver St., - Boston. 
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Annealing & Case-Hardening Furnaces 


MADE BY 


BROWN & SHARPE MFG. C0., 


PROVIDENCE, R. I. 


These Furnaces were designed for the ex- 
peditious and economical annealing of cast iron 
or steel,and have proved entirely satisfactory, 
several of them having been in use for a number 
of years. We make two sizes, which are similar 
in construction, consisting of iron plates to en- 
close the necessary space, which serve also as 

uides for the doors, which are raised perpendicu- 
arly (except the oven doors for the large furnace, 
which swing by means of a lever), and are bal- 
anced bya weight at the back of the furnace. 
The separate platesare held together by bolts, 
and also tie-rods extending through the brick 
work longitudinally and transversely. Theinside 
of furnace consists of fire space and the oven 
proper, an arch extending over both, the fire 
space being separated by a bridge wall extending 
nearly to arch, leaving only a narrow space 
through which the flame is forced by the blast, 
completely filling the oven. the escape of gases 
being through small outlets in the corners to the 
flues below, the flues being fitted with a damper 
operated from the front. 

Oven and Fire Doors are lined with tiles; 
the oven floor is also of tiles. 


§$emda for Special Circular for Sizes, Prices, etc. 
Western Agent, S. A. SMITH, 23 South Canal Street, Chicago, Ill. 














NILES TOOL WORKS, 


HAMILTON, OHIO. 


MACHINE TOOLS. 


| UNIVERSAL 
= |) ; 
Radia 


Deilline Machines, 


Increased Power. Great Strength. Arm 
Rotates Freely. Quickly Handled. 
Drill-Head Balanced. 


Patented May 10, 






























1887. 














The Original Unvulcanized Packing 
CALLED THE STANDARD™Azdsthe racking bx grin 


Accept no packing as JENKINS PACKING unless 
stamped with our ‘Trade Mark.” 


Kl  \ESaIOe 
STANDARD :< 
4 ed 

OCR) TRADE MA A 71 JOHN STREET, N. ¥ 


oT, N. Y. 
ied — 105 MILK STREET, BOSTON. 
. 18 SOUTH FOURTH ST., PHILA. 


54 DEARBORN STREET, CHIC.\GO. 


SHAPERS, ENGINE LATHES & DRILLS. 


LODGE, DAVIS & CO., 
CINC:NNATI, OHIO. 


20 inch Upright Drills. 
24° ‘ fs 


y 













25 inch Back Geared. 


2 _ and 
28, 32 and 40 inch Power Feed Drills. 
q . - 















26°, 32” Stroke. 


SHAPERS, 
IT WILL PAY YOu. 


WRITE FOR PRICES 





GOULD & =» EBERHARDT, 


} Newark, N. J. 


E. E. GARVIN & CO., 


39 & 141 Centre St., New York, 
MANUFACTURERS OF 


sa) See MACHINISTS’ TOOLS, 


INCLUDING 


a . ~ MILLING MACHINES, 


aa) 7O)~ 
— ois Drill 


am ‘| Presses, 




















— ~ ___ Hand 
a i. | «Lathes, 
Sr - | &e ’ 
* so = - : | a for 


—~ ,  * 

PATENT SHAPERS. 
Sizes, 10", 15'’, 20", 25” and 80" in stock. 
NEARLY 1.6500 IN USE. 
GEAK AND RACK CUTTING TO ORDER, 





WOOD PLANER. 




















THE PRATT & WHITNEY CO. 


HARTFORD, CONN., 4 


Manufacture LATHES of Various Sizes 


AND OF THE FOLLOWING KINDS. 

Hand, Engine for Turning and Screw Cutting, Cutting Off, 
Gap Bed, Pulley Turning and Boring, Turret-Head 
Engine and Chucking, Hand Wheel Rim Turning, 
Spinning, Grinding, Pattern Making, &c. 





— PRICE LIST AND DISCOUNT SHEET SENT UPON APPLICATION 
WESTERN BRANCH, 100 west Washington Street, Chicago, Ills, 


THE BILLINGS & SPENCER C0,."%°."" 











—— MANUFACTURERS OF —— 


TAP ANC 


BILLINGS? ‘renies WRENCHES, 


Drop Forged of Bar Steel. Three Sizes. A full line in Stock. 


DROP FORGINGS OF EVERY DESCRIPTION, 


yj uewetam, REMOVAL. 
WWARMER —— THE POND MACHINE TOOL COMPANY, 


Formerly of Worcester, Mass. 

The new shops of this company are located at 
Plainfield, N. J., forty minutes’ ride from New York 
city on the line of the Central Railroad of N. J., and 
consist of the following: 

A machine shop 500’ long by 100’ wide; a foundry 
250’ long by 90’ wide; also commodious buildings 
for the storage of sand, coal, coke and pig iron; 
ample and convenient wash rooms for the men; fir 
proof two story pattern storage; blacksmith shop; 
engine and boiler houses. These buildings are d 
tached from the machine shop and foundry. There 
is an elevated railroad for the convenient distribu- 
tion of raw materials, and a railroad running 
through the machine shop forshipping. The whole 
plant is es aa with the incandescent system of 
electric lighting. 

Se ee AER OMIT. The machine shop and foundry have overhea: 
Brass WORKING MACHINERY | traveling cranes running through their entire 

ILLUSTRATED CATALOCUE ON APPLICATION lengths; also lizht traveling cranes, which serve 
= | every tool, and a number of jib cranes in the foun 
dry and scratch rooms. The foundry has capacity 

































a ° 
aa < i ') for making the heaviest class of castings. 
£ ne} All our tools are expressly designed for the 
B33" | 1 |, | economical manufacture of heavy machinery for 
355 ) oe railroad and general machine shop equipment, from 
“4 mas * | / | new patterns of the latest and best designs, 
fe piss 4) |)|| |), | SALESROOM and OFFICE, 111 & 113 Liberty St, W. Y. City 
bel 5°25 DN) NEW SHOPS, Plainfield, ¥. J. 
fa 222 JHE 
er) kd 
= seae im 
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Gear Wheels and Gear Cutting.—I make ¢ u 
order, or cut teeth on g blanks sent to me. Of all kinds. 01 
all sizes to six ft.dm. Small orders or large ones. Fine g or 
cheap g._ Small cast g. Ready made brass ¢ 4 mail at low 
prices. Bevel g with perfect planed teeth. and Book on 
&, $l. Facilities complete. Terms reasonable. Send for cat 

GEo. B. GRANT, 66 Beverly St., Boston, Mass 


KEY-SEATING 
MACHINES, 


and 20-in, Drills 


A SPECIALTY. 


J. M. ALLEN, Present. 
W. B. FRANKLIN, Vics-Preswenr. 


J. B. Prros, Srorrrary. 








shop can afford to do with- 
and 20-in. Drills. Send for | 477, 479 & 481 Sycamore, cor. Webster, Cincinnati, Ohio. 


-§ 
grzzsaneuate Lathes and Planers 
use to pay first cost; no FOR ALL PURPOSES, 

out one. We have now 

migraine | The G. A. Gray Co., 
Photo. and Catalogue, 

W. P. DAVIS, 
NORTH BLOOMFIELD, W. Y. 





Photographs and prices sent upon application 


SEE ADVERTISEMENT, PAGE 13. 





PRATT & LETCHWORT?. 
PROPRIETORS 
Buffalo Steel Foundry, 
é BUFFALO, N. Y. 














PUNCHING PRESSES, DIES, 


And other Tools for the Manufacture of all kinds of 


SHEET METAL GOODS, °*°*erc*°* DROP HAMMERS. 
STILES & PARKER PRESS CO. 


MIDDLETOWN, CONN. 
Branch Office and Factory 203, 205 and 207 CENTRE STREEZET, NEW YORE. 


| Toséae 








J.M.CARPE NTER ‘&. F = “gs: vv" 


PAWTUCKET.R.I. 








